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Prefcice 



The Institute for Chemical E^fucation (iCE) has a major publications program 
to accompany its many workshops for pre-coiiege teachers. This book, in- 
tended for (s-3 teachers, has arisen naturaiiy out of pianning for workshops 
we caii Super Science Connections. These workshops provide materiais and 
training to heip K-3 teachers incorporate science and science activities as 
an integrai part of their curricuia. 



The Super Science Connections (SSC) program has resuited from efforts of 
a variety of individuais. Konald Perkins, Assistant Director of iCE, had been 
interested for some time in creating a new program that wouid aiiow eariy 
eiementary teachers to make effective use of the many activities that had 
been deveioped in iCE workshops for high schooi and middie schooi teachers 
and pubiished by iCE in Fun with Chemistry: A Guidebook of K-12 Activities, 
Volumes 1 and 2, compiled and edited by Mickey and Jerry Sarcj^uis. in 1991 
Janice Smith applied to become an iCE Feiiow to deveiop science materiais 
that wouid be integrated with reading and math for eariy eiementary grades. 
Her interest cieariy matched Kon Perkins’ idea, and she was appointed an iCE 
Feiiow for the summer of 1992. 

In order to have a program that would be easily incorporated into K— 3 class- 
rooms, we needed input from K— 3 teachers who really know what will and will 
not work. ICE was very fortunate to be able to put together an SSC B>oard 
consisting of award-winning teachers whose enthusiasm for science was 
boundless and who were willing to work on this project without full compensa- 
tion for their efforts. Celeste hunting, Carol Colegate, Patricia McKean, 

Karen Perkins, and Linda Pils came to UW-Madison in July 1992 to meet with 
Ron Perkins, Janice Smith, Natasha Aristov, Glen Dirreen, and me. That meet- 
ing began a process of hard work and long hours for everyone concerned that 
has culminated in SSC workshops held at Sacred Heart University and UW- 
Madison, as well as this publication. Janice has detailed the contributions 
everyone has madetc this publication in her introduction on page xvi, and so I 
will not repeat them here. Suffice it to say that a great deal of effort has 
gone into this publication and the accompanying workshop program. 
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1 think 1 can speak for everyone involved when 1 say that the results have been 
well worth the effort. 1 hope that you, the reader, will agree. 1 also hope that 
you will pass along any suggestions you may have for ways that we could 
improve this program. You are invited to correspond with me at the address 
on the back cover. 



John W. Moore, Director 



June 1995 



|er|c 



Super Science Connections 



ICE, 



Contents 




Contents 



Preface 


ili 


A Note About Safety 


ix 


Introduction 


xi 


What’s in the Sag? 


xvii 


Buttons 


xix 


Classifying Cards 


xxi 



Color oncl Light 




Science Concepts and Benchmarks 


1 


Is Black Really Black? 


3 


The Mystery Pen 


7 


Extension: Fly, Fly Butterfly 


15 


Gels of Color 


19 


Fabulous Fancy Fabric 


23 


Rainbows Without Rain 


27 


Rainbow Grid and Goggles 


33 


Rainbow in a Jar 


41 


Firefly Light 


45 



Insulation 




Science Concepts and Benchmarks 


49 


Thwarting Thawing 


51 


Blubber Bag 


57 


Investigating Insulators 


61 


Animal Coats 


67 


Extension: Mama Find Your Baby 


71 


Clothing From Plants and Animals 


73 


Extension: Dyeing Wool with Kool Aid™ 


79 




The Institute for Chemical Educsitlon 



G 



Super Science Connections v 



Contents 



Pressure 








Science Concepts and Benchmarks 


S3 


Fizzing 1 


S5 


A Seltzer Balloon 


S9 


Seltzer Surprise 


93 


Fizzing il 


105 


Bet You Can’t 


109 


Tony the Ti^er™ Diver 


111 



Surface Tension 

I 

G 



Q ® 
o 




Science Concepts and Benchmarks 
Looking at Lather 
The Milk Expiosion 
A Needle Fioats 
Freckle Face 



UJoter and Changing its State 



119 

121 

131 

143 

145 





Science Concepts and Benchmarks 


147 


No Hands! 


149 


...We all Scream for ICE CREAM 


153 


Waiting on Water 


105 


Where Does the Water Go? 


109 


Ocean Water 


175 


Water Motion 


1S3 


Magic Sand 


1S7 


Sinking Ice 


191 



7 





vi 5uper Science Connections 



ICE, 



Contente 









Making Connections 






Contents: 3y Title, Alphabetically 


193 




Contents: 3y Science Concept or Keyword 
Contents: 3y Connection 


194 




Art Connections 


203 




Literature Connections — Children’s Fiction Socks 


204 




Literature Connections — Children’s Nonfiction Sooks 


206 




Math Connections 


209 




Music Connections 


209 




Other Connections (non-science) 


209 




Farent/Home Connections 


210 




Writing Connections 


210 


Benchmarks 




General Benchmarks followed by SSC activities 


213 


Bibliography 




List of books cited 


221 


Resources 




List of Resources for Science Teachers 


229 



Suppliers 



List of Suppliers for Materials Recommended 



255 




n 



O 




The Institute for Chemical Education 



Super Science Connections vii 




n Note oboul Scifetv 



The measure of appropriate safety precautions is what would a reasonable 
person have done in the situation. We have taken a cautious, conservative 
view of “reasonableness” in the activities in SSC. We have included only those 
chemicals and procedures that we do in our own classrooms with confidence 
that we are not risking the safety of any of the students. The proper safety 
action if something is splashed into the eye is to wash the eye out with water 
for five or ten minutes. We are not recommending safety glasses for all of the 
activities, unless local policies rec^uire it. While one of the experiments uses 
vinegar, no family rec^uires its children to wear safety glasses while using 
Italian salad dressingl We have not included reactions with ammonia at this 
age level, however, because a reasonable person would not have a child of this 
age using ammonia. 

There are two activities where we suggest eye protection. One is “Seltzer 
Surprise” where the top of a film canister pops off, and there is a chance 
that the top could hit a student directly in the eye, if the student did not 
follow the directions to stand back. Try this experiment yourself to get an 
idea of the force of the reaction. The other experiment where we suggest eye 
protection is “Fabulous Fancy Fabric”. This is because we are using plastic 
pipets which are similar to medicine droppers containing rubbing alcohol. 

These pipets are a great way to deliver small (Quantities of licQUid to one spot. 
They can also be used as S(Quirt guns, either accidentally or because one of 
your students just couldn’t resist the temptationi 

You will want to check with your local school district about specific 
regulations. Some recQuire safety glasses for any science work. There are 
usually two Justifications for this. One is that the district is responding to 
any potential liability by exercising extreme caution. The other is that wearing 
safety glasses is a way to model behavior that highlights that safety is an 
important consideration in a laboratory situation. That is, it doesn’t matter 
what chemicals are being used, the goal is to reinforce that safety glasses 
should be worn in a science laboratory. 
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A Note about Safety 



There are many sources of safety glasses. Two suppliers that have a smaller 
size for children are Laboratory Safety Supply, Catalog # VA-IOOSS and 
Delta, Catalog # 53-190-0030. 



The Flinn Scientific Com'pan^ catalog is a good reference for safety (1-SOO- 
452-1261). Also the National Science Teachers Association (1-600-722- 
N5TA) publishes a flipchart called “Safety in the Elementary Science 
Classroom” $5.95, P6030x) and we recommend this for your reference. 
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Inlrocluclion 




Super Science Connections integrates hands-on science activities with other 
curricularareas. particularly the language arts. It is written for teachers of 
children in grades K— 3. It encourages the kind of classroom where the 
teacher isn’t sure how many hours in a day or week are spent on science, 
because the science is integrated and flows naturally with the other events 
throughout the day. The activities include science background information, 
science process skills, classroom management suggestions, extensions of 
the original activity, and connections to other relevant areas. 

If this 55C publication meets its otyectives, you will use it to begin wherever you 
are in your attitude and commitment to hands-on science in your elementary 
classroom and move in the direction of 

>- doing more science, 

emphasizing process skills as well as science content, 

>• including physical science as well as the life sciences, and 



connecting in context to other curriculum areas. 

Super Science Connections activities are designed to help children develop 
science literacy as described in Senchmarks for Science Literacy. This book is 
a compilation of specific science literacy goals by grade level from the 
American Association of the Advancement of Science. The book emphasizes 
that “...when the benchmarks specify that ‘Students should be able to do...’ 
something, we take that to mean they will in fact do so when appropriate 
circumstances present themselves.” {Senchmarks. 1993, p 2S). That is, to 
be scientifically literate, students must learn both content knowledge and 
process skills. In addition, both the conte.nt and the process must be learned 
in context so that connections can be made appropriately. We have 
correlated the activities in 5SC to the specific benchmarks in benchmarks 
for Science Literacy. General benchmarks that relate to the nature of 
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See page xvii. 



See page xix. 







science and science process skills are listed in Denchtnarks, at the end of 
this book. Specific science content benchmarks are included at the start of 
each unit. Consult the CofTteiTtS. 

In Super 5cience Connectione, children do science. We cj^uote Jeff G. Srodie, a 
fifth and sixth grade teacher at East Side Elementary in Edinburgh, IN 

Vocational education has always understood that if you want someone to 
learn to repair an automobile, you need an automobile to repair. If you 
want to teach someone to cook, you put them in a kitchen. Whoever heard 
of teaching someone to swim in a traditional classroom? Likewise, I do 
believe that we are learning that in order to truly teach science, we must 
‘do’ science. (Haury and Rillero, 1992) 

Celeste Sunting, a first grade teacher and SSC Soard member, writes 

A hands-on approach to science in the classroom is the best way for 
students to learn. It is also one of the best ways to get children to love 
science and pursue further study in this area. Children who learn by doing and 
by being given the chance to actually experience the how and why behind a 
scientific principle will make it become a part of them. William James said 
‘People can alter their lives by altering their attitudes’, and if we can alter our 
students’ attitudes about learning science, they will begin to think of them- 
selves as scientists as they explore the world around them. 

For example, throughout the year, the teacher assigns one student at a time to 
bring in a mystery object in a bag and to write five clues about it. (A student 
page for this example follows this introduction.) The class responds by predicting 
what the object inside might be, using the five clues to draw a picture of what 
they think is in the bag. A poem that you might want to integrate with this 
activity is “What’s in the Sack” from Where the Sidewalk Enda by Shel Siiverstein. 

As another specific example, develop a collection of buttons or buy some from 
Cuisenaire Coxn^an)!. Read The Sutton Sox by Margarette 6. Reid. Have 
students work in groups of four. Two of the students in the group choose a 
ruie to use to classify the buttons and then divide the buttons into piles 
based on the rule. They do not tell the other two students what rule was 
used. Now the other two students work together to determine what rule was 
used to classify the buttons. This activity is easily adapted to the ability of 
the children depending on the number of criteria in the rule (color, size, 
number of holes, flat or rounded, etc.). Follow the discussion by writing about 
or drawin 0 pictures of these buttons. (A student page for this example 
follows this introduction.) 
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A third activity that emphaeizee a science process skill is “Classifying Cards” 
in the llTtroduction, where students use a microviewer (x50 magnification) 
to identify a substance. (The complete unit, inciuding student page, foilows 
this introduction.) 

These three activities wili help to meet the following objectives of 3enchmarke 
for Science Literacy: 

• The Physical Setting benchmark of “by the end of 2nd grade, students 
should know that... 

...objects can be described in terms of the materials they are made of 
(clay, cloth, paper, etc.) and their physicai properties (color, size, shape, 
weight, texture, fiexibiiity, etc.)." {benchmarks. 1995, p 76) 

• The Habits of Mind benchmarks of “by the end of 2nd grade, students 
should be able to... 

. . .describe and compare things in terms of r jmber, shape, texture, size, 
weight, color, and motion. Draw pictures that correctiy portray at ieast 
some features of the thing being described." {denchmarks. 1995, p 296) 



UJhQt if I don't hove time or money? 



Those of us involved with the Super Science Connections project are a'vare 
that teachers new to teaching science in a hands-on integrated way may feel 
that they do not have enough time, enough science background, or enough 
money. You can do the activities in this book with a littie time, as much 
science background as you have, and with very iittle moneyl 

The Super Science Connections Board members are ciassroom teachers 
themseives and understand that you do not have the time to spend an hour 
each morning preparing for an activity, an hour the night before gathering the 
materials, and an hour reorganizing and cieaning afterwards. As one of the 
participants in Carol Colegate’s workshop wrote “these are teachers who 
really teach in the real world and know what we face everyday.” The activities 
are easy to prepare, and use readiiy availabie materiais. No treasure hunts; 
you don’t need to know your locai chemist — or even your high school science 
teachersi (A iocal science person can be a great resource, however.) 

Little money is the reality in many school districts. For exampie, a first grade 
teacher in rural Pennsyivania told me that her school “had less than $50 to 
Improve the science center l\-6th grade this year.” At a workshop in Connecti- 
cut I suggested a weekly letter home to the parents, and one of the teachers 
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said that she would never be allowed to use so much paper! We are therefore 
acutely and painfully aware of the need to keep 55C materials at a cost that 
is minimal. No elementary science happens if the teacher is limited to just 
reading the catalog and wishing that he/she could buy the stuff! It is part of 
the mission of ICE to make equality materials for teaching of science available 
at low cost, and the activities in this book are faithful to that mission. 



UJhot if I don't know much about science? 



Elementary teachers often perceive themselves as “not knowing enough” 
aboutthe subject matter. This is particularly true of the physical sciences. 

We have provided science background information for you with the activities. 
Nevertheless, it is OK not to know the answer to a student’s c^uestion! 
Actually, you can be an important role model illustrating how scientists 
experiment and explore to find out the answer to a c^uestion. All you have to 
say is “I don’t know. How can we find out about this?” That is about the best 
definition of research that there is! 55C Board member Karen Perkins writes 

Once the teacher has become convinced that he/she doesn’t have to know 
ALL the answers and can learn along with the children, teaching science 
in the primary grades can be an exciting and rewarding experience. 

Science background information is included with each activity. It provides the 
teacher with background and is NOT intended to be science content taught 
to the student. Some of the activities have science content that is develop- 
mentally appropriate for grades K-5. Others are interesting and motivating 
activities that teach about being a scientist. As Laura Huber (an elementary 
school teacher and science coordinator who reviewed this book) writes, 
“Science education should be about teaching the kids how co be a scientist 
first and about science content eecond.” 

In Judging what is appropriate science content for the elementary grades. 
Super Science Connections supports the view that “the ‘what’ of science is 
as interesting as the ‘why’ ” (Gabel, 19S9). Elementary science should provide 
a variety of concrete, hands-on experiences; focus on things from nature 
that can be observed; and emphasize the science process skills. Science 
taught in this way will build a basis of experiences and thinking skills that can 
be used with older children to begin to answer the ‘why’ c^uestions. 

As you begin to develop your own science units that connect with other 
curricular areas, 1 recommend the following: 
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• Each year the March ieeue of Science and Children (National Science Teachers 
Association) has a list of Outstanding Science Trade Books for Children. 

• The Children’s Cooperative Book Center (University of Wisconsin-Madison) 
publishes CCBC Choices each year. CCBC is a book examination center and 
research library that receives and reviews copies of almost all trade and 
alternative press books published in English in the US for children and young 
adults. 

1 would also encourageyou to share what you have learned about the 
effectiveness of this kind of teaching and learning with other teachers. Pat 
McKean, an elementary science teacher and mentor as well as an SSC Board 
member) shares this definition of teaching: “a series of decisions that are 
made to increase the learning of a child.” My efforts will be well rewarded if 
this publication helps you to make those decisions and, therefore, increase 
the learning of the children in your classroom. 

Send me your comments and reactions and ideas. Perhaps there will be a 
Super Science Connections II! 

Janice E. Smith 

York College of Pennsylvania 

York, PA 17405-7199 

email: jsmith@yorkcol.edu; phone: l\7SA<d-T7SS ext. 1302 
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What’s in the 3a^? 



Directions to students ond parents: 




1. Put your name on the bag. Place a small common object inside this 
bag. Fold down the top of the bag. 

2. On the form below, write or draw 5 to 5 descriptive clues about 
the object. Use as many of your senses as you can. 

3. Bring the bag with the completed form to school the next morning. 



SURE TO KEEF THE 05JECT A SECRET! 



Do NOT tell even your best friend! 

At school we will try to guess what is inside the bag. 
The object will be returned to you. 



Clues: 

1 ._ 

2 ._ 

5._ 

4._ 

5.. 




My name is: 
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Duttone 




Bullons 



Directions to students end parents: 



Develop a collection of buttons or buy some from Cuisenaire Company. Read 
The Button Box by Margarette S. Reid. Have students work in groups of four. 
Two of the students in the group choose a rule to use to classify the buttons 
and then divide the buttons into piles based on the rule. They do not tell the 
other two students what rule was used. Now the other two students work 
together to determine what rule was used to classify the buttons. This 
activity is easily adapted to the ability of the children depending on the num- 
ber of criteria in the rule (color, size, number of holes, flat or rounded, etc.). 
Follow the discussion by writing about or drawing pictures of these buttons. 



For younger students, make attribute cards for color, size, shape, texture, etc. 
Have one child select one of the attribute cards and then select the buttons 
that fit the attribute. The other children try to guess what attribute card was 
used. Attribute oardo can be by \NOrd or by picture, depending on reading 
abilities. 
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Things uie knoui about the group of buttons: 




Names of the scientists: 



m 
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Con you identify the crystoi? 



Materials List 



I N€€D For my class: 



I HflV€: 



Microviewer* or pocket microscope 



.Microviewers 



“slide” or guide card of each substance 
(and classifyitig cards for students to identify) 

index card, 5 in. x g> in. (13 cm X 20 cm.) 

clear tape 

hole punch 

black construction paper 

shaker containers of 
salt 
sugar 
flour 

borax 

sand 

Epsom salts 



Jndex cards 
_clear tape 
_hole punch 

.sheets of black paper 



.salt shaker 
.sugar shaker 
.flour shaker 
.borax shaker 
.sand shaker 
.Epsom salts 



‘Available from: American Science & Surplus, Catalog # 25157, 

Pelta, Catalog # 53-130-3250, or Edmund Scientific, Catalog # 535, 001. 



O SAFETY FIRST: Epsom salts and borax can cause illness if ingested. 

Emphasize to your students that materials used in activities should NOT be 
tasted. While tasting the sugur or salt won’t harm them, they could easily 
mistake the harmful materials for those that can be eaten. 
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Clas0ify'^6 Cards 



Directions for IVloking the Slides 




1. Punch 3 or 4 holes in the 5 x 5 index card. Space them so that 
you can write the name of the substance next to the hole. 

2. Put clear tape on the back of one of the holes in the card. Sprinkle 
salt on the sticly side of the tape that is exposed through the hole in 
the card. Put another piece of tape on top of the hole in the card. 

Label as salt. 

3. Repeat with the other holes, replacing the salt with the other sub- 
stances that are listed in the materials. There are six substances 
listed for you to choose three or four to put on the guide card. 

For this age level, we recommend no more than four substances. 



4. Tape or glue the card to a sheet of black construction paper. 

5. Punch 3 or 4 holes in each of the 5x3 index cards. Repeat step 

2, but do not label the substance on the card. Instead, label as A, 

3, C, 0. Make several of these and number as Card 1, 2, 3, etc. 

Directions for Using the Slides ond Microvieujers 





1. The Microviewers rec^uire 2 size AA batteries. There is an off/on switch 

for the light and a knob that is used to focus. They magnify 30x. 

2. View each of the substances on the 5x3 card that is labeled. 

P 'tthe microviewer directly on the object. 

3. Take one of the numbered classifying cards. View it. What 
substance is labeled A? Which one is 37 etc. 



Discussion 



What are the shapes you see? 

How are the substances different from each other? 




xxij Super Science Connection© 



ICE. 



Classifying Cards 



Connection 



Reod Two Qad Ants by Chris Van Allsburg. 



References 



The idea for classifying cards is from Caro\ Colegate and Karen Perkins, fere>ona\ 
communication. 

Van Allsburg, Chris. Tivo Dad Ante. Houghton Mifflin. 1955. I55N #0-395- 
45665-5 
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C\aee\f^\r\(^ Garde 



A looks like: 
B looks like: 
C looks like: 
D looks like: 



Names of the scientists:. 



A looks like: 
B looks like: 
C looks like: 
D looks like: 



Names of the scientists: 
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Science Concepts 



The activities in Color and Li^ht include these science content concepts: 




Sunlight is made up of all the colors of the rainbow. The colors always 
appear in the same order when separated: red, orange, yellow, green. 



blue, indigo, and violet. We can separate sunlight into these colors in a 
variety of ways. 



Combinations of different materials can be separated as they 
interact with other substances. 

This content concept applies to the “Fly, Fly Butterfly” extension in this unit: 

Some animals have different stages and forms throughout their 
lifetime. 



These benchmarks from Benchmarks for Science Literacy apply to this unit: 

Some events in nature have a repeating pattern... 

Chapter4: The Physical Setting 
Section B: The Earth Grades K—2, page 67 



Colors can be created from combinations of other colors. 



Benchmarks 
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Seftchmorks, continued 

People use their senses to find out about tiieir surroundings and themselves. 
Different senses give diff.orent information. Sometimes a person can get 
different information about the same thing by moving closer to it or farther 
away from it. 

Chapter 6: The Human Organism 
Section D: Learning Grades l\-2, page 140 



The sun is the main source of energy for people and they use it in various 
ways... 

Chapter 3: The Designed World 

Section C: Energy Sources and Use Grades 5-5, page 193 



Similar patterns may show up in many places in nature and in the things 
people make. 

Chapter 9: The Mathematical World 

Section: Symbolic Relationships Grades K-2, page 217 



This benchmark from Denchmarks for Science Literacy applies to the 
extension “Fly, Fly Butterfly” in this unit: 

A lot can be learned about plants and animals by observing them closely, but 
care must be taken to know the needs of living things and how to provide for 
them in the classroom. 

Chapter 1: The Nature of Science 

Section C: The Scientific Enterprise Grades K-2, page 15 
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Is Dlack Really &lack? 




Topic: Color ond Light 



Is lUcick flecilly Block? 



1. Using suggestions from the students for the color and number of 

drops to use, add enough of the colors to make the color black. 
Count and record the number of drops of each color used. 

2. Repeat. Can you make black with a different combination of 

colors? Repeat as often as the class shows interest in exploring 
this o^uestion. 

We suggest this as a whole class activity, not individual or student groups. 
Be sure to allow the students to make “mistakes” by adding too much of one 
color, etc. 



Ulhot is Q ujciy to make the color block? 







Materials •/ list 




one set of food coloring 
one clear container 
water 



Directions 
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Science Background 



Many of the coloro that we aee are mixtures of two or more colors. The 
primary colors are red, yellow, and blue. Primary means that you can make all 
the other colors by mixing these three in some way. For instance, you can mix 
the red and yellow food colorings to get orange. The color black is made from 
a mixture of all colors. Your students may have discovered that there is 
more than one way to make black with the food coloring. Paints can be mixed 
in the same way to get different colors. 

Mixing of light is different from mixing paints or dyes. For light, white is the 
combination of all colors. (See “Rainbows without Rain” in this unit for a way 
to separate white light into its colors.) When the light hits an object, it can 
be absorbed (taken in) or reflected (bounced back). If the object reflects all of 
the light, it looks white, like this page. The paper is reflecting all the light back 
to our eyes and not taking in (absorbing) any of the light. If the object 
absorbs all the light, it looks black, like the ink on this page. 

What about objects that have a color other than black or white? The color 
that we see depends on the color (or the wavelength) of light that reaches 
our eyes. We see the colors that are reflected (bounced back) by the object, 
and not the ones that are absorbed. A red apple looks red to us because red 
light is bounced back to our eyes and the other colors of light are absorbed 
by the apple. 

Not all animals can see color. Humans can. So can some other primates, and 
some birds, fish, reptiles, and insects. Only some animals have eyes with the 
ability to interpret the different wavelengths of light into colors. 



Connections 



Make a bar graph titled “How we made the color black”, using the worksheet 
on the next page. Use the number of drops of each color for the vertical axis 
and the colors for the horizontal axis. Younger students should color in one 
box when a drop of that color is placed in the cup. For non-readers, use a 
crayon or marker to color each of the color words on the worksheet with the 
appropriate color. 
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Topic: Color ond Light 



The Myslery Pen 



Houi con you separate the mixture of inks 
in ujQter soluble morkers? 



Materials ^ List (per student or group) 1 N€€D for my class: 1 HflV€: 



5 or 6 coffee filters per group or 
absorbent paper towels (e.g. Bounty™) 
4 or 5 clear 12 or 16 oz. cups per group 
4 or 5 different brands of pens or 
markers — ^all black and all water soluble 
sharp pencil 
water 
scissors 



coffee filters or 

paper towels 

clear 12 or 16 oz. cups 

black water soluble pens 

or markers of DIFFERENT brands 

pencils 

cups of water 

scissors 

J 



Directions 




1. Cut a 1 inch by 7 inch strip (2.5 cm x 17.8> cm) from the paper tow- 
els or coffee filters. The strips should be about 1 inch longer than 
the height of the cups. 

2. Put the strip in the cup, holding it so the bottom of the strip just 
touches the bottom of the cup. Poke the pencil through the strip, 
so the pencil will rest on top of the cup and the paper strip will 
hang in the cup, just touching the bottom. 

5. Remove the strip -^-om the cup. Put a spot of ink about 1/4 inch 
(0.6 cm) in on the strip of paper about 1 inch (2.5 cm) 

from the bottom end. 
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Directions, continued 



4. Kdd enough water to the cup so that there is about 1/2 inch (1.25 
cm) of water on the bottom. 

5. Place the strip in the cup with the pencil resting on the top of the 
cup. The spot of ink MUST be above the water level. If the water 
becomes colored because the spot of ink was too low, begin again. 

6. Observe the water level and the spot of ink. As the water moves up 
the strip, the ink separates into the colors that were used to make it. 

7. When the strip is wet all the way up to the pencil, remove it 
from the cup and allow it to dry. 

S. Use one strip for each of the four or five pens that you choose 
to test. They must be water-soluble pens or markers. 

9. When the strips are dry, post them on a chart on the wall 
with the name of the pen ne>ct to the strip. 

10. Choose one of the pens you have on the chart. Tell the students 
it is a mystery pen. Do not tell them which one you have chosen. 

11. Separate the colors in the ink of that pen by the method de- 
scribed above. Ask the students to identify the mystery pen by 
comparing its color pattern to the chart on the wall. 




Science Background 



water 

line 



spot of 
color — 




This method of separation is called chromatography. Scientists often use 
chromatography to separate mi>ctures of substances. Black ink contains a 
mixture of colored substances called pigments. In this activity, the filter paper 
and water are used to separate the pigments in the black ink. The water moves 
up the paper because of capillary action. As the water meets with the ink and 
moves up the paper, it brings the substances in the ink with it. Each different 
substance moves up the paper at a different speed. How fast each substance 
moves depends on its attraction to the water and to the paper. Those colors 
that are more attracted to the v/ater than to the paper move up quickly. Those 
that are more attracted to the paper than the water move more slowly. The 
result is that the colored substances in the ink are separated. 
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The Myetery Pen 



Extensions 



Use the same directions but substitute <olors other than black. Try using 
several different colors. Some of the colors will be mixtures of several differ- 
ent colored inks. These will separate as the mixture interacts with water as 
described in the science background. Other colors in the marker set will 
consist of only one type of ink and these will not separate into bands of color. 



Connections 



Reod Ha;7stones and Halibut Sones by Mary O’Neill. 

Reod Kainbow Crow, a Lenape Tale by Nancy Van Laan. 

Reod Hate the Great by Marjorie Weinman Sharmat. This is a mystery 
featuring Nate as a detective who helps people find things. In the story, Nate 
writes a note to his parents. 

Make a class list of the clues Nate used to solve the mystery in the 
story. 

Pretend you have a rec^uest for help from the principal. The principal 
has found a black marker in the book bag of a second grader and a 
note in black ink on a paper towel that says “School’s Canceled!” on 
the office door. How could the class find out from the chromatogra- 
phy experiment if the ink came from the same type of pen? Could you 
prove the very same pen or Just the same type? (The answer is that 
you could only find out the type or brand of ink — not a specific pen.) 
To find out, the class can do the experiment again with the “note and 
pen from the crime scene”. 

>- As the teacher, choose to write the note with the same or a different 
pen as the one you give the class cn a paper towel. Se sure that both 
are from water-soluble markers! 

Do the experiment again. For the note, cut out a piece of the note 
that has some of the writing near the bottom. For the pen, spot the 
ink on the strip of coffee filter. 

Compare. Is the ink from the same type of pen? Ulrite Q letter to the 
principal explaining how you solved the mystery. 



n •) 



The Institute for Chemical Education 



Super Science Connections 9 



Color and Li^ht 



Connections, continued 

>■ Discuee what other information the principal might need to know if 
the pereon who owned the book bag wrote the note. Some poesibilitiee 
are: 

Did anyone elee take the book bag from the owner? 

Does anyone else in the class have a pen of the same brand? 

Do any of the teacners have a pen of the same brand? 

Who was in the area of the office door? 

About what time was the note posted? 



More Connections 



Make an ort project — make a butterfly or flower or turkey or heart using the 
chromatography of the water soluble markers as described below. 



wet cotton 





1. For each student you will need a Styrofoam plate or a “coated”, 
water resistant plate, a cotton ball, and a coffee filter. 



2. Put a design with markers — ^dots, lines, etc., near the center of 
the coffee filter. The students can use any color of water- 
soluble markers for this. 



3. Place the coffee filter on the Styrofoam plate. 



wet cotton 




4. Dip the cotton ball in water. Scj^ueeze out most of the water. 
You will have to experiment a bit to get just enough water, and 
not too much water, on the cotton ball. 



5. Touch the cotton ball to the center of the coffee filter. The 
water will spread out and separate the colors in the inks. If you 
have too much water, the colors will all gather at the edge of 
the filter. 
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More Connections, continued 

Butterfly: 




Pleat the filter paper when it ie dry and put a clotheepin in the center of 
it to make a butterfly. You may want to add eyeo and/or a pipe cleanGr 
antennae to the clotheepin. Dabe of colored glue work well for adding 
detaile. You may want to glue a magnetic etrip on the back and send the 
project home ae a refrigerator magnet. You may aleo want to dieplay the 
butterfliee in the c\aeeroom ae a mobile. 

We euggeet an extension about the life cycle of a butterfly. The informa- 
tion for this extension is included as “Fly, Fly Butterfly” in this unit. 

Flower: 




You can also make flowers by gathering the center of the filter paper 
together and adding a stem. 

Turkey: 

Use the pattern on the next page to make a turkey for a poster or card 
at Thanksgiving time. 




Heort: 



Cut out a frame of a heart from red paper. Trim the coffee filter as 
needed and glue it to the back of the heart. 



References 
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ers. 1989. ISBN #0-394-89577-0 



The Institute for Chemical Education 



-i 



Super Science Connections 11 



The Mystery Pen 





The Institute for Chemical Education 



5uper Science Connections 15 



Topic: Color and Light 



extension: Fly, Fly Aullerflv'* 



UJhot is the Life Cycle of o Butterfly? 

(*nn extension of the Butterfly Art Project from the "i 



caterpillar for monarch butterfly and 
milkweed plant* 

books about butterflies (the reference 
section lists several that are recommended) 
journal for daily observation — ^these can be 
notebooks or handmade from sheets of 
paper stapled into a construction paper 
cover 



* Available from: 

DiopMia, i^andall Korb 

For ~ . ■ a check or money order, Mr. Korb will ship 

throu 0 hout the continental U.0. from April through October. 





Materials •/ List (per student or group) I HflV€: 



"N 




Directions 




1. Enjoy observing the chrysalis 
each day. Ask each student 
to keep a record of the obser- 
vations each day in a journal. 
5e sure to release the butter- 
fly outside! 
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Directions, continued 



2. If you have a microviewer, an^i a dead butterfly specimen, you cai 
observe the tiny scales on the butterfly wings. 



Science Background 




Butterflies lay eggs to reproduce. The eggs hatch into caterpillars. 
Some kinds hatch in three days. Some take a year. The butterflies 
usually lay the eggs on leaves or stems that will be food to the 
caterpillar when the egg hatches. A caterpillar is called the larval 
stage of the life cycle. The caterpillar sheds its skin and grows a 
new one several times as it grows. Caterpillars eat many leaves. 
They have to eat for their own grov/th and to store food for the 
next stage when they are not able to eat. A grown caterpillar forms 
a chrysalis. This is called the pupa stage of the life cycle. Inside the 
chrysalis, a butterfly grows. Then the butterfly comes out of the 
chrysalis. In an hour or two the wings unfold and the butterfly is 
ready to fly. 

This changing from an egg to a caterpillar to the chrysalis to the 
winged butterfly is called metamorphosis. It is a Greek word. The 
change from caterpillar to butterfly takes about B to 10 days for a 
monarch butterfly. 



More Butterfiiv Connections 



Find out how butterflies and moths are alike and how they are different. 

Ulrite stories or poems (example, cinguain) about butterflies. Make the 
stories or poems into a class book. 

Put a milkweed seed inside a clear Christmas ornament. Tie with a ribbon. 
These make great gifts! 

Read The Very Hungry Caterpillar by Eric Carle (for younger grades). 
Build a butterfly tower. 
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Hxtension: Fly, Fly 3uttarfly* 







Materials 



✓ 



List (per student or group) 



2 (41 cm) deli trays (you can also use a smaller size) 

1 6-ft by 6-ft (1S>0 cm x 1&0 cm) piece of nylon netting* 
string, 3 pieces each at least 1 ft (30 cm) long 

* Available from a fabric store 





I HflV6: 



N 



i/ 



Directions to Build a Butterfly Tower 




1. Roll the netting into a cylinder shape. Overlap the ends by at least 
0 inches (15 cm). 

2. Tie a knot in both ends of the netting or gather the ends and 
secure with a rubber band. 

5. Slide a deli tray into one end. 

4. Punch 3 holes eg^uidistant in the other deli tray and tie a piece of 
string into each hole. 

5. Slide the punched tray into the top of the cylinder. Pull the 
strings out through the netting. Knot the strings together to 
form a hanger. 

0. Hang from the ceiling of your classroom. 

7. You can reach into the tower by reaching th^-ough the open side, 
where the netting is 

8 >, Butterflies may be kept in your butterfly tower for up to three 
days. Feed them by soaking cotton balls with sugar water and put- 
ting them in a dish on the bottom tray. You can also put a plant 
on the bottom tray. 
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Topic: Color oncl Light 




Gels of Color 



Materials List (per student or group) I HflV€: 

food coloring 

cornstarch or Clear-Jel™ * 

water 

plastic zipper bags — sandwich size 

stove or microwave oven for heating, 

prior to class 



* Available from a cake and candy specialty shop 
or Educational Innovations, Catalog # 65-14. 



1- Add a few drops (6 to 10) of food colon^g to 1 cup of water (236 mL). 



to the water. Stir with a wire whisk and heat in the microwave oven 
until a thick paste forms. Or heat on the stove while stirring con- 
stantly! Cornstarch does not give as clear a color as Clear-Jel™. 



5. Cool and store in a plastic bag. 

4. Repeat with any other colors you wish to make. Be sure to include 

the primary colors of red. yellow, and blue. 



UJhQt happens when you mix colors? 









Directions for Making the Gels 





2. Measure 2 tablespoons (50 mL) of cornstarch or Clear-Jel™ and add 
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Directions 



1. Choose two colors that you will mix. 




2. Predict what the color will be when the two colors of gel are mixed. 

5. Pinch off a small portion of the gel of each color. Put the gels in a 
zipper plastic bag. Seal the bag. Use your fingers to mix the gels 
together or to create a picture. 

4. Choose another combination of colors. 

5. This activity works well with several stations where each has the 
directions to produce a certain color. Inclucle directions to make a 
scary, pretty, angry, etc. color for at least one of the stations. 



Connections 



Decorate o uiincloui. Tape the gels in the zipper bags to a window. Add black 
paper strips as a border and make a “stained glass” window. 

Moke rainy clay pictures. On a rainy day, sprinkle powdered tempera paint 
of the primary colors of red, yellow, and blue on a sheet of paper. Put the 
papers in the rain for a few minutes. Bring them inside to dry and look at 
what \\appened to the colors. 

Read Marianna May and Nursey by Tomie de Paola. 

Read Mouse Faint by Ellen 6toll Walsh. 



References 
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# Names of the scientists 
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This is what 
we think 
wlii happen... 


This is what 
happened... 




















This is what we 
iearned... 


Names of the 
scientists: 
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Fabulous Fancy Fabric 



Topic: Color and Light 




fabulous Foficv 

Fobric 



Ullll rubbing alcohol seporote colors? 



Materials ^ List (per student or group) 

Permanent markers — ^fine or broad tip 
in a variety of colors 
White fabric — muslin, handkerchiefs, 
painter’s caps, white tennis shoes, 
T-shirts, etc. 

containerwith a plastic lid — size 
depends on the size you want 
the design to be — e.g. margarine 
container, 5 c)t. (4.7 L) ice cream pail 
Medicine droppers or pipets* 

Rubbing alcohol 

Safety glasses** 



1 N€€D for my doss: I HflV€: 

permanent markers 

fabric selections 



container 



droppers or pipets 
containers for rubbing 
alcohol (small opening) 
safety glasses 



Availablefrom: 

* Flinn, Micromole Scientific, Educational Innovations, or Wren Enterprises. 

** Lab Safety Supply, Catalog #WA-10055, or Delta, Catalog # 53-190-0030. 
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Directions 




1. Prewash the fabric for best results. If the students bring fabric 

from home, be sure that it has been washed and dried. Draw a 
design of dots with permanent markers on the fabric. Keep the 
dots small. 

2. Cut out the center of the plastic lid of the container, leaving a rim 

of about 1/2 inch (1.25 cm). 



O SAFETY NOTE de sure to use the alcohol in a well ventilated area since it 
evaporates c^uite easily. Use containers that have small openings for the 



alcohol so less evaporates while you are using it. If your classroom is not well 



ventilated, or you are not sure if it is, do this activity outside. Rubbing 
alcohol is also flammable, so be sure there are no flames in use! Avoid eye 
contact. If any is splashed in the eye, rinse with water for 15 minutes. 

Put a few drops of alcohol at the center of the design. Repeat as 

necessary. The colors will spread out and separate as the alcohol 
flows onto the fabric. 




ink 




3. Put the fabric over the container and use the lid 
to hold it in place. For the caps or sneakers, just 
use the fabric without positioning it with the 
plastic ring. 



4. Put on the safety glasses. 




These are recommended W 



because some child in your 



class may accidentally use 




5. Put the pipet or dropper into 
the rubbing alcohol. 
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Directions, continued 



7. Allow to dry. Then move to a new area of the fabric to decorate if 
you wish. 



Science Background 





This is the same concept as “The Mystery Pen”, usin^ permanent 
markers and alcohol instead of water-soluble markers and water. 

The inks in permanent markers will not dissolve in water — ^they are 
permanent in water. However, they do dissolve in other lic^uids, like 
rubbing alcohol. The inks are usually a mi>cture of dyes, and each of the 
dyes interacts with the alcohol a bit differently. Some of the dyes 
travel as fast as the alcohol as it epreado acrooo the fabric; others 
don’t travel as fast. With a bit of time, these different travel rates 
allow the alcohol to separate the mixture of inks and some interest- 
ing patterns result. 

If water soluble markers are used here, they would not interact with 
the alcohol because they do not dissolve in it. 
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Topic: Color ond Light 



Roifiboiais uiilhoul Rctin 



need a direct beam of sunlight coming through the window. In both 
cases, it may help to dim the room lights and close most of the 
window shades (except, of course, for the one through which the 
sun beam is entering). 

To get the rainbow from sunlight, hold the prism in the path of a 
sunbeam as shown in the picture. The prism has two triangular 
sides (one on each end) and three rectangular sides. The sunbeam 
should be striking one of the rectangular sides. The path of the 
light will bend in the prism and the light will exit through another 
rectangular side. Rotate the prism back and forth as indicated in 
the picture to find the rainbow. Be careful not to block the sun 



UJhat ore the colors in sunlight os shown by o prism? 






\ 



Materials %/ List (per student or group) 1 N66D for my doss: 



I HflV€: 



flashlight or a sunny window 
prisms — at least 2* 
OPTIONAL magnifying lens 



flashlights 




prisms 

magnifying lens 



'Plastic prisms are available from: 

Delta Education, Catalog # 5C’-160-4129, or Edmund Scientific, Catalog # S52, 451. 






Directions 




1. You can use either sunlight or a flashlight as a source of light to 
create the rainbow. Sunlight provides a sharper rainbow, but you 
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Directions, continued 



beam with your fingere. You may have to look all over to find the 
rainl?ow — on the floor, wall, ceiling, or window ledge — ^depending on 
how you are holding the priem. If you arrange the priem like in the 
picture, the rainbow ehould appear lower than the priem. You 
might find a eecond rainbow higher than the priem, becauee of 
reflectione within the priem. It may help to have a etudenc hold a 
large piece of white paper or poeter board in the area that you 
expect the rainbow to appear. 



Now rotate the priem back and forth (eee picture) and look for 
the rainbow on the wall. If you hold the priem ae in the picture, the 
rainbow will appear either on the wall below the main flaehlight 
beam or on the floor. The rainbow will be curved becauee of the 
shape of the flashlight bulb and lens. You can try to make the rain- 



4. Once you have found the rainbow from either sunlight or the flash- 
light, see if you can make the rainbowdisappear using a second 
prism. Arrange the eecond prism to “catch” the light that is 
separated into the colors. 



wall 



\ 



3. To get the colors of the rain- 
bow with the flashlight, stand 
about five or six feet from a 




rotate to find 
rainbow v 



white (or pale colored) wall or 
screen, facing the wall. Hold 



V 



the flashlight in one hand and 
point it at the wall. Hold the 
prism in the other hand in the 
path of the light, close to the 
flashlight, so that the light is 
entering a rectangular side of 
the prism. You will see the 



beam of the flashlight directly 
in front of you on the wall. 



bow sharper or clearer by moving the prism and/or flashlight. If 
you stand too close to the wall, the colors blend together and 
cannot be seen. 




no rainbowl 
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Directions, continued 




If doing this with the flashlight, have 
one person hold the flashlight and the 
first prism and another person hold 
the second prism. It is important to 
hold the flashlight and the first prism 
steady. You could lose the rainbow 
just by changing the angle of the 
flashlight or first prism, without even 
using the second prism! 



5. Explore other interesting things you can do with a prism. Use a 
magni-fying lens in the beam of light, before or after each prism. 

6. When finished, hang the prisms in a window. 



Science Background 



Light from the sun and from the flashlight appear white to us. White light is 
made up of light of many different colors or wavelengths. When the light is 
separated into its different wavelengths (by a prism, for example), we see the 
colors of the rainbow. These colors are red, orange, yellow, green, blue, indigo 
and violet. Each different color in the rainbow has a different wavelength and 
the color that we see is determined by the wavelength of the light that 
reaches our eyes. White light is a combination of all colors (or wavelengths); 
black is the absence of light. 

A prism is a triangular block of material that you can see through — glass or 
clear plastic. In 1666, Sir Isaac Newton did a famous experiment with light 
and a prism. People had known for a long time that a prism would produce a 
rainbow of color from light. Sir Isaac took a second prism and showed that 
the rainbow of colors would recombine to form white light. He proved that the 
colors were in the light before it entered the prism and were not made in the 
prism. 

When the white light from the sun or flashlight passes through a prism, it is 
bent — it changes direction slightly. The amount of bending (or the angle of 
bending) depends on the wavelength of the light. Secause each wavelength is 
bent a different amount, the light becomes separated by wavelength (or 



J 
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color). A similar thing happens when a rainbow appears in the sky after a rain- 
storm. In this case, it is the drops of water in the air (instead of a prism) 
that cause the bending of the light. 

There are some books listed in the reference section that will help your 
students learn about light and color. 



This visual aid can be used to help explain what happens when light 
goes through the prism. Cut seven strips of tag board and color the 
ends with red, orange, yellow, green, blue, indigo, and violet. Fasten the 
other ends together with a metal brad. Now the strips open out like a 
fan. This helps the students to visualize how the light bends and your 
eyes can see the different colors. 



Ardley, Neil. Science Sock of Color. Harcourt, Brace, Jovanovich, Inc. 1991. 
ISBN #0-15-200570-5 

Jenkins, Jessica. Thinking About Colors. Button Children’s Books. 1992. ISBN 
#0-525-44906-0 

Taylor, Barbara. Over the Rainbow — The Science of Color and Light. NY: Ran- 
dom House. 1992. ISBN #0-096-62041-6 

Van Laan, Nancy. Rainbow Crow, a Lenape Tale. Knopf Books for Young Read- 
ers, 1969. ISBN #0-394-69577-0 



extensions 




Connections 



Read Rainbow Crow, a Lenape Tale by Nancy Van Laan. 



References 




50 Super Science Connectione 



ICE, 



O 



Rainbows without R^in 



• This is what 
we think 
will happen... 


This is what 
happened... 












• 








This is what we 
learned... 


Names of the 
scientists: 






• 
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Topic: Color ond Light 



ftcfeiiiboiu Grid ond Go99les 



Ulhot are the colors of sunlight os shown by color filters and rainbow 
glosses? 







Materials t/ List (per student or group) 


1 N€€D for my class: 1 HflV€: 


Rainbow glasses* 

Colored sheets of transparency plastic 
red, blue, yellow: 2 in. by 6 in. pieces 
(5 cm X 15 cm). Two cf each color 


rainbow glasses 
colored sheets 


You can use colored plastic sections cut from report covers instead of 
transparency plastic if you can see through the plastic 


Available from: 




Edmund Scientific, Catalog #542,319, Rainbow Symphony, Inc., or Educational 
Innovations, Catalog # PG-1. 







Directions 



1. Line up three strips vertically — ^yellow, red, then blue. See the Rain- 
bow Grid picture below. 



r 



3 
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Directions, continued 



rainbow glasses 




Weave the other yellow strip through the vertical strips at the 
top — over the yellow, under the red, over the blue. Staple on the 
edges. 



iolnlbow ©nidi 



Yellow Red Blue 



Yellow 

Red 

Blue 



Yellow : 


1 

Orange 




Green 


Orange 


Red 


r 

Purple 


Green 

— t’ ■■ - 




Purple 


Blue 



3. Weave the other red strip through the vertical strips in the 
middle — under the yellow, over the red, under the blue. Staple the 
edges. 

4. Weave the other blue strip through the vertical strips at the 
bottom — over the yellow, under the red, over the blue. Staple the 
edges. 

5. You have just created a color grid. Look for the colors that are 
created as light goes through the combinations of colors. 

0. Look toward the sunlight through the rainbow glasses. Do not look 
directly at the sun. Describe what happens. Put the different 
colored sheets of plastic in front of the rainbow glasses. 



[; 

U 
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Science Background 



A color filter is a sheet of transparent plastic that will only allow one wave- 
length of light to pass through it. It is therefore said to “filter” the other 
colors. 

The rainbow glasses are made of a diffraction grating. The plastic has parallel 
lines that are very close together (about 15,000 lines per inch!). These lines 
are so close together that they diffract the light so your eye can see the 
separate colors. Other things that also separate light are thin films of oil. 
soap films on a surfaces, and bubbles. 



Create o color wheel. Color the sections appropriately on the color wheel. 
Mount on tag board. Cut out the wheel. Poke a pencil through the center and 
spin! 

Color Q rtame. Have each student write his/her name or print a message us- 
ing a different color marker for each letter. How look at the name through the 
colored plastic. What do you see? Can you find any patterns? 

Color some fruits and vcgelobles. Have each student find colored pictures 
of fruits and vegetables. Or you can use the following page, and color the 



extensions 




Connections 



Read Hailstones and Halibut 3one& by Mary O’Neill. 



Read Planting a Painbow by Lois Ehlert. 
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Connections, continued 

Write Q poem about color and senses. There are a number of brands of 
scented crayons or markers that would be fun to have the children use here. 
Ask them to identify the scent and imagine why that scent is used with the 
particular color. 

Decorate the white frames of the rainbow glasses (if you purchased the 
ones from Rainbow 6ymphony). 



References 



Ehlert, Lois. Planting a Rainbow. Harcourt Brace Jovanovich. 1992. 16BN #0- 
15-262610-7 

Murphy, Jenny. The idea for the names, fruits, and vegetables, personal 
^communication, 1994. 

O’Neill, Mary. Hailstones and Halibut Bones. Poubleday Book for Young Read- 
ers. 1990. ISBN #0-365-41076-6. 

Van Laan, Nancy. Rainbow Crow, a Lenape Tale. Knopf Books for Young Read- 
ers, 1969. ISBN #0-394-69577-0 

Zimmerman, Margie. The idea for the rainbow grid, personal communication, 
1994. 
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Names of the scientists 



The Institute for Chemical £ducat\on 



Super Science Connections 57 



Color and Li^ht 



Color these fruits and vegetables. 





Banana 



Carrot 
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Rainbow Grid and Go^^los 



red orange yellow green blue purple red orange yellow green blue 






©ol 



tastes like: 



smells like: 



feels like: 



sounds like: 



looks like: 



w 



Name 



yellow green n 



sJ 
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Rainbow in a Jar 



Topic: Color ond Light 




Aciinboiu in o Jor 



Ulhot ore the colors of sunlight os shoujn by polorizing filters ond 
corn syrup? 



Materials List (per student or group) I N€€D for my doss: 



HflV€: 



jar of corn syrup 

A glass with straight sides and a flat 
bottom. The corn syrup needs to be 
at least 4 inches (10 cm) deep, 
two polarizing filters* 
sunglasses made with polarized lens 
flashlight or overhead projector 



_corn syrup 
.straight-sided glass 



_ polarizing filters 
.polarized sunglasses 
_fla sh 1 ig ht or overhead p roj . 



Available from: 

Educational Innovations, Item # PF-3, or Edmund Ecientific, Catalog # B41, 165. 



Directions 



1. Hold the polarizing filter up at the 
light and look through it. Now put 
the other filter on top of the first 
one and look through it again. Turn 
one of the filters. Observe how the 
light alternates between dark and 
light as the top filter is turned. 




GU 
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Directions, continued 




2. Stand the flashlight upright or use an overhead pro- 
jector. Put one polarizing filter between the light 
source and thejar of corn syrup. Put the other filter 
on top of thejar (cap off!) and rotate it. You will see 
each of the colors of the rainbow as you rotate the 
filter. You can also see the colors if you wear the 
polarizing sunglasses and lookthrough the syrup with 
a filter between the light and the corn syrup. You can 
show that all the colors are in white light in this way. 



The focus on this activity at this age level should be observation skills and 
recording skills — not how does it work! 



Science Background 




The wave can be made 
by snapping the rope in 
any direction (up or 
down, left or right) 
because the Jump rope 
can be swung in any 
direction. If the rope 
were a wave of light, we 
would say it was not 
polarized. 



The polarizing filter only lets in light that is 
polarized in a particular direction. What is 
polarized light? Light travels like a wave. We 
can use the analogy of a Jump rope to help us 
picture the wave. If a person at one end of 
the Jump rope snaps the rope, a wave is made 
that travels to the other person. (You could 
have your students try this.) 
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Science Background, continued 



But if you put a picket 
fence between the two 
people holding the 
rope, they couW only 
swing the rope up and 
down. If the rope were 
a wave of li^ht, we 
wouid say it is polar- 
ized. The polarizing 
filter acts like the 
picket fence. It only 
lets the waves of li^ht 
through that are polar- 
ized in a particular direction. 





The polarizing filter can also be compared to a Venetian blind. 
The blind blocks li^ht coming from most directions, letting in 
only one “slice”. Similarly, the polarizing filter blocks li^ht 
which is polarized in most directions and lets in only one 
“slice” of light polarized in one direction. When you see that 
the light is able to come through both filters then you have 
both filters lined up in the same direction, e.g. both “Venetian 
blinds” have slats open in the same direction. When you see 
the dark area, then one of the filters is lined up with its 
“slats” in a different direction from the other and so no light 
is able to get through. 




Corn syrup is a very concentrated mixture of sugar and 
water — lots of sugar that is dissolved in a little water. The 
sugar molecules rotate the polarization of the light. The 
amount (or angle) of rotation depends on the color (or wave- 
length) of the light. When polarized light is going through the 
syrup, the different colors have their polarization rotated by 
different amounts. When we look at the light through the 
second filter, we see the different colors at different filter 
angles. 
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Connections 



Read drown dear, drown dear. What Do You dee? Vj Bill Martin, Jr. 

Read Hailstones and Halibut dones by Mary O’Neill. When reading the poem, 
leave out the color word and eee if the etudents can identify the color you 
are reading about. 

Rood Mouse Faint by Ellen Stoll Waleh. 

Reod Freight Train by Donald Crews. 



Crews, Donald. Freight Train. William Morrow & Co., Inc. Greenwillow Books. 
1992. ISBN #0-6BB-1l701-5 

Kolb, Doris. "Chemical Demonstrations on the Overhead". Institute for Chemical 
Education. Summer 1995 presentation. 

Martin, Jr., Bill, drown dear, drown dear. What Do You dee?. Holt, Henry & 

Co., Inc. 1992. ISBN #0-9050-1744-5 

O’Neill, Mary. Hailstones and Halibut dones. Doubleday Books for Young Read- 
ers. 1990. ISBN #0-395-41079-6 

Walsh, Ellen Stoll. Mouse Faint. Harcourt, Brace & Co. 1999. ISBN #0-15- 
256025-4 



References 
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Firefly Li^ht 



Topic: Color and Light 



Firefly lighl 



Con lue moke light? 









Materials ✓ List (per student or group) 


1 N€€D for my class: 


1 HF1V€: 


2 light sticks* 


liciht sticks 




light necklaces** 


necklaces 




clear o^uart container of very hot water 


containers 




clear o^uart container of ice and water 


verv hot water 






ice water 




Available from: 






* Eeiucational Innovations, Flinn or Edmund Scientific. 




** Oriental Trading, Flinn or Edmund Scientific. 












Directions 

light 






1. 5tiap each of the light sticks and shake. 
2. Turn out the room lights. 



3. Put one light stick in the ice water. Put the other one in the hot 
water. 
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Discussion 



What happens when the sticks are snapped and shaken? (The chemicals 
inside mix and the reaction starts. The reaction gives off energy in the form 
of light.) 

What happens to the reaction in hot water? (It is faster — ^the light is 
brighter.) 

What happens to the reaction in ice water? (It is slower — ^the light is dimmer.) 



Science Background 



One of the chemicals for the reaction is inside a glass ampule inside the 
plastic light stick. When you snap it, you break the glass and the chemicals 
mix with each other and start to react. Many chemical reactions give off 
energy. Most times the energy is heat energy — like burning gasoline. Fires are 
chemical reactions that give off light and heat energy. The chemicals in the 
light sticks are ones that give off only light energy when they react. 

In order to react, the molecules or particles of the chemicals must collide 
with each other. How fast the particles can move depends on their tempera- 
ture. Warmer particles will be moving faster. So in the warm water, the 
particles are moving faster, there are more collisions, and the reaction is 
faster and we see a brighter light since there is more light energy produced. 

In the ice water, the particles are slower, there are less collisions, the reac- 
tion is slower, and we see a dimmer light. 

Which light stick will go out first? The one in hot water, because all the 
chemicals will be used up faster, since they are reacting faster. The opposite 
of this is that cold slows down chemical reactions. This is why food spoils at 
r'oom temperature, lasts longer in a refrigerator, and lasts even longer if 
frozen. Food spoiling is another kind of chemical reaction! 



Conneclions 



Read Sam and the Firefly by P.D. Eastman. 

The light necklaces from Oriental Trading are long enough and flexible enough 
to shape into letters. Make \Nordo in a darkened room. Take a picture. Use the 
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Connections, continued 

picture as part of a greeting card. E.g. Make a series of O’s. Use the 
photograph as part of a 

Sooooooooooo SPECIRL 

greeting. 

6end the light necklaces home with directions to wear them as a 
heoclboncl while trick-or-treating as a safety measure. What other uses 
can the students imagine for light sticks? 

A black “glow in the dark” firefly T-shirt is available from Great Falls 
Collections or Hanover House, Item # D573642B. 





find out about the angler fish in the ocean. How do they use light to 
get food? (A glow in the front of their face attracts tiny fish.) Talk to 
a bait shop owner or worker. Is light used as a lure for fishing? 

Investigate the firefly. How does the firefly make light? What is the 
purpose of the light? Does the firefly make light only at night? A 
recommended book is Fireflies by 6ylvia Johnson or Fireflies in the 
Night by Judy Hawes. Fireflies are beetles. Adults live for about five to 
thirty days. In 6outh America there is a kind of firefly that produces 
red light. Different kinds of fireflies have different flashes or signals. 
They use the light flashes to find a mate. The signal includes the color 
of the flash, the number of flashes, and the time between each flash. 
These facts are from a May/June 1992 Instructor article by Lynne 
(\epler. 6he suggests that you have students design their own firefly 
signal and then show the signals to the class using a flashlight in a 
darkened room. 



References 



Cook, Chris. The idea for the headband while trick-or-treating. Personal 
Communication. 6acred Heart University workshop. 

Eastman, P. D. Sam and the Firefly. Random House. 192>6. ISSN #0-394- 
30006-0 
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References, continued 
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Science Concepts 



The activities in Insulation include these science content concepts: 

Properties of materials make them appropriate for certain uses. 

Animals have adapted as necessary to survive in their habitat. 

Human beings use the properties of substances to produce the 
effects they want. 



These benchmarks from denchmarke for Science Literacy appiy to this unit: 

Objects can be described in terms of the materials they are made of (clay, 
cloth, paper, etc.) and their physical properties ( olor, size, shape, weight, 
texture, flexibility, etc.) 

Chapter 4: The Physical Setting 

Section D: Structure of Matter Grades t\-2, page 76 

When warmer things are put with cooler ones, the warm ones lose heat and 
the cool ones gain it until they are all at the same temperature. A warmer 
object can warm a cooler one by contact or at a distance. 

Chapter 4: The Physical Setting 

Section E: Energy Transformations Grades 3-5, page S4 

Some materials conduct heat much better than others. Poor conductors can 
reduce heat loss. 

Chapter 4: The Physical Setting 

Section E: Energy Transformations Grades 3-5, page S4 





flenchmctrks 
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Benchmarks, continued 

Some animals and plants are alike in the way they look and in the things they 
do, and others are very different from one another. 

Chapter 5: The Living Environment 

Section A: Diversity of Life Grades K-2, page 102 

Plants and animals have features that help them live in different environments. 
Chapter 5: The Living Environment 
Section A: Diversity of Life Grades K-2, page 102 

For any particular environment, some kinds of plants and animals survive well, 
some- survive less well, and some cannot survive at all. 

Chapter 5: The Living Environment 

Section D: Interdependence of Life Grades 3-5, page 116 

Different plants and animals have e>cternal features that help them thrive in 
different kinds of places. 

Chapter 5: The Living Environment 

Section F: Evolution of Life Grades K-2, page 123 

Naturally occurring materials such as wood, clay, cotton, and animal skins may 
be processed or combined with other materials to change their properties. 
Chapter 3: The Designed World 

Section 3: Materials and Manufacturing Grades 3-5, page 1SS 

Through science and technology, a wide variety of materials that do not 
appear in nature at all have become available, ranging from steel to nylon to 
lic^uid crystals. 

Chapter 3: The Designed World 

Section 5: Materials and Manufacturing Grades 3-5, page 1SS 

People try to conserve energy in order to slow down the depletion of energy 
resources and/or to save money. 

Chapter 3: The Designed World 

Section C: Energy Sources and Use Grades 3 — 5, page 193 

Students should be able to make something out of paper, cardboard, wood, 
plastic, metal, or existing objects that can actually be used to perform a 
task. 

Chapter 12: Flabits of Mind 

Section C: Manipulation and Observation Grades K-2, page 293 



P n 
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Topic: Insulation 




Houi long can you keep on Ice cube from melting? 

Houi fost con you make on ice cube melt? 

Materials ✓ List (per student or group) I N€€D for my class: I HflV€: 

ice cubes 



timers 
paper plates 
lamp or hair c:lryer 
salt 

hammer 
rubbing alcohol 

aluminum foil 
Styrofoam 
thermos 
milk carton 
foam cups 




Directions 



t Divide into two groups. Allow each group to gather materials and 

plan their experiment. One group will try to melt an ice cube, the 
other will try to keep an ice cube from melting. The control will be 
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Directions, continued 

an ice cube in the center of the room on a plate. You may want to 
c^livic^le the claee into groups a day before the experiment and allow 
them to bring materials from home that the group can choose to 
ise. In that case, as a safety precaution, do not allow direct 
sources of heat like hot plates to be used. Discuss clothing worn 
during different seasons as an introduction. 

2. Predict how many minutes it will take for each ice cube to melt. As 

each group designs their method to speed up or slow down the 
melting, have them record what materials were used and how they 
were used. 



ice cube 



plat-e 



3. Place the control ice cube on the plate in the center of the room. 
Give each of the groups an ice cube. Begin timing. 




4. Check periodically throughout the day and record on a bar graph 
when each of the cubes is completely melted. 



Science Background 



Heat is a form of energy. The ice cube melts when heat energy is transferred 
to the ice from its surroundings. When two things are at different tempera- 
tures, heat flows irom hot to cold until the temperature of each object is the 
same. It is not possible to prevent the transfer of the heat energy, but it is 
possible to slow down or speed up the rate of the heat exchange. 

Materials that slow down the transfer of heat energy are called insulators. 
Remember that insulators slow down the transfer In either direction — so 
they may keep heat inside if the inside is warmer than the outside, or keep 
the heat outside if the inside is cooler than the outside. Some common 
examples of these heat barriers or insulators are Styrofoam, the dead air 
space between windows, wool fabric, and body fat in animals. 

Materials that speed up the transfer of heat energy are called heat conduc- 
tors. For example, the metals used in pots and pans designed for cooking 
food are good heat conductors. 
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Science Rockground, continued 



There are other waye to change heat tranefer beeidee using insulators or 
conducting materials. One is to crush the ice so more of the surface is 
exposed to the warmer air. Another is to sprinkle salt on the ice. This lowers 
the temperature at which the ice will stay frozen. 



Have each student write o story about what his/her group did to change the 
melting time. Ask each group to explain what materials were chosen and why. 
Classify the materials that were used into three categories: helped melting, 
slowed down melting, and didn’t make any difference in melting. 

Find out how the background color affects the melting time of an ice cube. You 
will need two ice cubes of the same size and one sheet each of white and black 
construction paper. You will also need a sunny day. Put one ice cube on each 
sheet of paper in a sunny spot outside. Predict when each will melt. Graph the 
predictions. Observe and record the time it takes for each to melt completely. 
Graph the actual times and com'par&. How did the color affect the melting? (The 
black paper absorbs more of the light energy than the white.) 



extensions 




black paper 



white paper 



Connections 



Rood The Snowman by Pc ^itiond Briggs. 



Read The Snowy Da^ < by Ezra Jack Keats. 
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Connections, continued 

Prainetorm waye in which ineulation ie important. Why wae ineulation a qood 
invention? Have a shore clo^; where etuciente bring an example of an ineulator 
from their home. Involve parente: How ie your home ineulate^^? Talk with 
community resource pereone {someone in the buiUing trainee) about ineula- 
tion for the home. 6>end information home to parente about energy eavinge 
that are poseible with ineulation, if thie is available from the bueinese commu- 
nity. Aek your echool principal or maintenance pereon how your echool is 
ineulateci — both to keep heat inside in the winter and to keep heat outei^^e in 
the summer. Write to another echool in another etate. Aek them how their 
echool is ineulateci. Discuss the geographical location and how climate makes 
a ^^ifference in what ie needed. 

Two booke that wouW be helpful science references for this activity are The 
Science 3ook of Hot/Cold by Neil Ar^^ley and Too Hot, Too Cold, Just Ri^ht by 
Liea Yount. 
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Thwarting Thawing! 



ornailinio im 




f©r msffimig 

What we used: 




What we did: 



Names of the scientists 
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These things made 


These things made 


the ice cube meit 


the ice cube meit 


faster: 


siower: 



















These things didn't change the time it took the 
ice cube to meit: 



Names of the scientists 
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Topic: Insulation 




Hoiu does fat insulate? 



Materials ✓ List (per student or group) 1 N66D for my class: 1 HF1V6: 



2 qt (1.9 L) freezer zipper bags for each group 
2 cups (473 mL) of solid shortening 
such as Crisco™ 

bucket of ice water (use a 5 o^uart (4.7 L) 
ice cream pail or any bucket big 
enough for students to put their 
hands into) 
duct tape 



freezer zipper bags 
cups of solid shortening 

buckets 

ice 



tape 



Directions 




1. Put two cups (473 mL) of the solid shortening into 
one of the bags. 



r 
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Directions, continued 





2. Turn the other plaetic zipper bag Inelde out. Place it \ne\de the bag 
containing the ehortening. Be careful when you do thie eo that the 
zippere are lined up in a way that you can zip the two bage 
together. 



3. Zip the bage together on both oldes. If you uoe the brand of Glad- 
lock™ where each bag hae yellow and blue etripee it ie eaey to eee 
when it ie eealed. If you uee ducttape to eeal the eidee together 
around the top, theee will be reueable for c^uite a few timee. Knead 
the ehortening until it ie epread out between the bage in a thin 
layer on both eidee. 

4. You have juet made a “fat mitten” or “blubber bag”. 

5. Have each etudent in the group take a turn. Put the “fat mitten” 
on one hand. Now put both hande into the ice waterl Can you feel 
the difference? 




7. Have a etudent put the hand he or ehe ueee for writing in the “fat 
mitten” and then put it into the ice water and then write hie/her 
name. Now have a etudent put hie/her “writing” hand into the ice 
water WITHOUT any ineulation and try to write hie/her name againi 



Science Background 



Fat ie etored in the body of animale in the adipoee tieeue. It hae three 
purpoeee. It ie ueed ae a fuel reeerve — energy etored for when it ie needed. It 
ie aleo ueed ae padding or a cuehion for preventing injury in a fall or an at- 
tack. Finally it ie ueed ae a heat barrier or ae an ineulator againet the cold. 
Fat ie in a claee of chemicale called lipide. It ie a very poor conductor of heat. 
Thie ie only one of the waye that eome animale etay warm. 
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extension 



Repeat the activity usin^ a ba^ of feathers instead of solid shortening. This 
shows the insulating effect of air and feathers or down. See “Animal Coats” 
in this unit. 



Connections 



Find out about houi onimols are insulated 

(penguins, whales, birds). The three basic ways that 
animals can maintain a certain body temperature are 
its shape, feathers, and fat. Two recommended 
resources are Shivers and Goose Sumps, How IVe Keep 
Warm by Franklyn M. Sranley and Too Hot, Too Cold, Just Ri^ht by Lisa Yount. 




Birds: Down is “bird underwear”. Find out about the use of down in coats, 
sleeping bags, and comforters. Show the down part of a feather under a 
magnifying glass. 

UJhale: Slubber is whale fat. Find out about the historical use of the whale 





Penguin: Read Tacky the Fenquin by Helen Lester. Find out how its shape 
helps the penguin stay warm. On the opposite side, what shapes might help 
an animal in the tropics to cool off? You can demonstrate the effect of 
shape by freezing one tablespoon of water in an ice cube tray and freezing one 
tablespoon of water in the bottom of one of the wells in a cupcake pan. After 
they are frozen, put each on a separate plate in the room and time each to 
see how long it takes for them to meit. 

Find out about fot as a food group. 
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Connections, continued 

Moke euet treate for the birde. 

Invite the echool nuree to diecuee the need for Fot In the diet and the rieke 
to health when people have too much fat in their diet. The American Heart 
Aeeociation will be a good community reeource for information on thie. 
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\nveeti0atin0 Insulators 



Topic: Insulotion 



lUhot mciteriols ore insulotors? 



(We do not recommend using thermometers 
with mercury because of the toxicity 
of the mercury if the thermometer is broken) 



hold the insulating materials 

Suggestions for insulating materials: 

thermos bottle. Styrofoam cooler, 

down pillow, insulated underwear, 

wool fabric, fats, sand, vermiculite, 

cotton balls, play dough, etc. 

•Available from Delta Education or Flirm Scientific. 



Materials List (per student or group) I N6€D for my class; 



I HflV€: 



juice or soda bottles 

non breakable spirit-filled thermometers* 



juice or soda bottles 
thermometers 



coffee cans or large juice cans to use to 



coffee or large juice cans 



Directions 



water 




1. Put warm water in a soda or juice bottie — one bottie for each type 
of materiai you are using pius one for the controi. Take the 
temperature of the water. 
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Directions, continued 




2. Put one bottle on the desk as a control. Surround the other 
bottles with the material that you are testing. 

3. Take the temperature of the water in each location after 30 minutes. 

4. While you are waiting, predict what you think will happen. 

5. Now repeat the whole experiment starting with ice cold water 
instead of warm water in the bottle. 



Science Background 




Various types of materials will slow down heat transfer. They are called 
insulators. They do this mainly by preventing exchange of heat through 
the air. The reduction of the heat transfer works in both directions — 
that is, to keep things that are warmer than the surroundings wanner 
for a longer time and to keep things that are colder than the surround- 
ings colder for a longer time. 



extensions 



Modify the activity to use different types of clothing or mittens as the insulators. 



Connections 



fl bulletin board to reinforce the idea of insulation is “Things That Are Good 
Insulators.” Ask for student’s help in collecting samples of fat, down, Styrofoam, 
wool, etc. Post the sample and the name. You can also arrange them in the order 
of the results of the experiment. Try to answer the c^uestion: Do insulators keep 
cold things cold AND warm things wai ’ i? (yes, insulators slow down transfer of 
heat energy.) 
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Investigating insulators 
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Names of the scientists 

szsnss^ 

I think that the 

will keep the water the warmest. 



The record of the experiment: 



We used these 
materials: 

None, the control 


Temperature of 
the warm water at 
the beginning: 


Temperature of 
the warm water 
after half an hour: 

































I learned that the - -C5- — 

/ \ \ — 

. / \ \ 
kept the water the warmest. _ \ ^ 




The Institute for Chomical Education 



83 



Super Science Connections 65 



Insulation 




Names of the scientists 



I think that the 



wili keep the water the coidest. 

The record of the experiment; 



We used these 
materials: 

None, the oontrol 


Temperature of 
the cold water at 
the beginning: 


Temperature of 
the cold water 
after half an hour: 
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Topic: Insulation 



Houi do different animals protect themselves from cold? 



Materials ^ List (per student or group) I HflV€: 

ice cubes in a baggie 

onion bag mesh 

baggie full of feathers 

piece of fur (real or fake) 

piece of waxeci paper 

piece of sec^uined fabric 



1. Use the five different materials to represent animal skins and furs. 

The onion mesh represents scales of a reptile, the waxed paper 
represents amphibian skin, and the sec^uined fabric represents 
scales of a fish. 

2. Ask for a student to volunteer to represent an animal in each of 

the animal groups — mammals, birds, reptiles, amphibians, and 
fish. Examiples of animals are a bear with fur, a duck with feathers, 
a black snake with scales, a frog with an amphibian skin, and a 
goldfish with scales. 

3. Put a bag of ice cubes over a bare arm of each volunteer and ask 

for reactions to the cold. Typical answers are comments about 
shivering and goose bumps or suggestions to get a coat or to find 
a warm place. 




Directions 





to 
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Directions, continued 



4. Put the “animal skins” on an arm of each volunteer. Now put the 
bag of ice cubes on -top of the “animal skins” and ask for reactions 
to the cold. 

5. Which type of “animal skin” keeps the animal warm the longest? 

6. Repeat step 5 replacing the bag of ice cubes with a jar of warm 
water. How is that ^different from the ice cubes? 



Discussion 



Which animal skins protectfrom cold by trapping air? 

(fur and feathers) 

What’s special about the amphibian skin? (can shed water) 
Show this by spraying water from a sc^uirt bottle at the wax 
paper. Most amphibian skins can shed water, but aiso need to 
stay moist to prevent dehydration. 



What is the human’s protection against coid? (add ciothing, aiso shivers and 
goosebumps) 





Connections 




Find out cibout these five onimol groups — 

mammals, birds, reptiles, amphibians, and fish. These 
five groups represent the different vertebrate groups 
of animals — that is, all animals that are vertebrates 
fit into one of these five groups. Vertebrate animals 
are ones that have a backbone. How do different 
animals in each group react to winter? For exampie, 
bears find caves to become inactive and live off of the 
body fat tissues. 




r- / >■ 
*. U 



6S Super Science Connections 



ICE, 




Animal Coats 



Connections, continued 



Some birde uee down feathere as “bird under- 
wear” for insulation and some birds migrate to 
warmer habitats. 5nakes find warm places and 
usua'Iy coil together for warmth. Stress cold- 
blooded and what it means to the animals. - 
Amphibians really can’t stand cold very well. Some die in 
winter if it gets too cold. Most amphibians dig deep into 
the mud of ponds and hibernate until warm weather 
returns. Fish remain in the water, which doesn’t change 
temperature as much as air does in the winter. Some fish in 
the Arctic have a substance like antifreeze in their body to 
prevent them from freezing in cold water. 





Rood Annie and the Old One by Miska Miles. 



Find out about the onimol 9roups. Have children cut out five animals to 
represent the five groups demonstrated. (Ranger Rick magazines published 
by the National Wildlife Federation are a good source.) If you can’t find the 
pictures, draw a mammal, a bird, a reptile, an amphibian, and a fish on a piece 
of paper. Then have the children attach a small piece of wax paper to the 
amphibian, a piece of onion mesh to the reptile, a feather to the bird, a piece of 
soft, fur-like fabric to the mammal, and a piece of sec^uined fabric to the fish. 
Evaluation: have the children tell you why they put the materials on these five 
animals. Expand to investigate the behavior andlor life cycle of the animals. 

Find out about animal tracks. Read Animal Tracke by Arthur Porros. Make 
prints using vinyl molds of animal tracks (available from Museum Products 
Com^an)j, 8>4 Route 27, Mystic, CT 06355, &00-595-5400). There are 18> 
animal hind feet available. They can be used for ink printing or sand casting or 
plaster casting. The set, catalog # 294, is $45 and includes a field guide and 
activity booklet. The tracks can be purchased individually for $5 each. To be 
used, each track needs to be glued to a piece of wood or a stamper. 

Create riddle cards for the animals. Put a print on an index card and add 
specific animal facts. For example, 

I have a white stripe. 

5ome people say I smell bad. 

I am a . 




Read Is Your Mama a Llama? by Peborah Gauarino. Investigate how an animal is 
able to smell. For an activity on the sense of smell, see “Extension: Mama Find 
Your Baby’’ in this unit. 
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Can you identify something by its smell? 

(*fln extension of the "Animal Coats" Activity) 



Materials %/ List (per class) 



I HBV6: 



12 film canisters with li^ls 
12 cotton balls 

^Irops or small amounts of peppermint 
extract, vanilla extract, cinnamon, 
coffee, peanut butter, chocolate 



1. Put a cotton ball in each film canister. Scent two of the balls with 



peppermint extract. Code this pair so that it will be easy for you 
as the teacher to match pairs later. 1 suggest a capital letter 
and a lower case letter. 



5. You now have 6 “mamas” and 6 “babies”. These will last for 
several years if you keep them sealed. 



Directions 



scent 





2. Repeat with the other 5 scents. 
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Directions, continued 




4. Divide the class into two groups, the “mamas" and the “babiee”. 

Line up on oppoeite s\des of the room. Hand out canietere to the 
“mamae” and have them smell their canieter’e ecent. 

5. Hand out canietere to the “babiee” and have them emell their 

can ieter’e ecent. 




6. When you eay “Mamae Find Your Babiee”, the children mix 

together and the mothere try to find their babiee by matching the 
ecente of both canietere. When they find each other, they etand 
together until they are all found. 

7. Inetead of ueing the sense of emell, you can vary thie game to uee 

eound iteme in the canietere. Rice, marblee, pennies, hex nuts, 
etc. can be used. 
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Clothing from Plants an^i Animals 




Topic: Insulation 




Ulhot ore differences among fabrics? 



Mciteriols %/ list (per student or group) I HflV€: 
Fabric samples* of 

wool 

cotton 

flax 

synthetic fabric(s) 

Microviewer** 

Microscope (optional) 



* Contact your local county extension office for fabric samples. 
If unavailable, see the Supplier section of this book. 

** Available from American Science Surplus, Delta, Catalog # 
53-130-32S0, or Edmund Scientific, Catalog # S35, 001. 



1. Compare the way all the fibers feel. Do not use more than three or 

four types at one timel 




Directicns 
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Directions, continued 




2. Use the Microviewers to observe the threads of each type. Put the 



Microviewers directly on the object. Make “Classi-fyin^ Cards” in 
the Introduction as an easy way to manage these in the class- 
room. (The Microviewers rec^uire 2 size AA batteries. There is an 
off/on switch for the li^ht and a knob that is used to focus. They 
magnify 50x.) 

5. Look at a strand of human hair with the Micro- 
viewer. Compare to the animal hair — wool. Cotton 
is a hollowfiber. You can see differences with the 
Microviewer. A more powerful microscope is needed 
to see the barbs on the wool. 



4. Following the pattern of identifying substances from 

the Classifying Cards activity and usin^ the Microviewers, ask 
students to predict which one of the fibers is present. 



Compare natural fibers and manufactured or synthetic fibers. Some natural fi- 
bers from plants are cotton, hemp, burlap or Jute, and linen. Some natural fibers 
from animals are wool, silk, and felt. Some manufactured or synthetic fibers are 
rayon, acetate, nylon, polyester, acrylic, and epandex. The natural 






absorbed by the wool. However, wool fibers can absorb water in the vapor 
form. This is how wool helps to insulate when you wear it. When the air is cool 
and damp, the wool absorbs the water vapor and helps to keep a layer of dry 
air next to the skin. This dry air insulates, and helps keep you warm. If you 




wool fiber 



Science Background 




sheep ^ives wool 



acts like a wax-like outer skin and lic^uid water is not 



74 Super Science Connection: 




ERIC 



Clothing from Plants and Animals 



Science BcichgrAund, continued 



perspire, the wool absorbs the water vapor and again helps keep a dry layer of 
air next to the skin. Wool can absorb up to 30% of its weight in moisture and 
still feel dry! These facts are from All Adout Wool, published by the American 
Wool Council, a division of the American Sheep Industry Association. 



Compare clothing. Have students bring in a piece of clothing that helps keep 
them warm and a piece of clothing that helps keep them cool. Can you find 
any patterns in the whole class’ clothing (kind of fiber, thickness, number of 
layers, etc.)? 

Dye wool with Kool-flid™. (See “Extension: Dyeing Wool with Kool-Aid™” in 
this unit.) 



Find out about the history of wool and cotton. 

Rood Spring Fleece, A Day of Sheepahearing by Catherine Paladino. 

Rood Working Cotton by Sherley Anne Williams. 

Rood How a Shirt Grew in the Field by Konstantin Ushinsky, adapted by 
Margueita Rudolph. 

UJritc o "Ulhot if" story. What would happen to sheep if wool didn’t have 
lanolin and therefore did absorb water? Call it The Wacky Wool that Got Wet! 

Rood Argyle by Drooks Wallace. 

Rood Marianna May and Nureey by Tomie de Paola. 



All About Wool, American Wool Council, a division of the American Sheep 
Industry Association. 



extensions 



Connections 




References 
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Con you change the color of wool using a dye? 

(*fln extension of the "Clothing from Plonts and Dnimals" activity.) 



Materials ^/ list (per student or group) I HflV€: 

Kool-Aid™ packets (not presweetened) 

clear plastic cups, for the colors 

warm water 

raw wool * 

spoons, for stin ing 

crockpot, for large q^uantities (optional) 

vinegar (optional) 



* Contact your local county extension office for raw 
wool. If unavailable, see 6upplie6 at the end this book. 



Kool-Aid™ powder into each cup and add 5/4th cup 
(175 ml) of hot water. Stir. 



Directions, for Small Quantities 



Kool'Aid’^ 



tablespoc 



1. Use individual cups for each color for each group of 
students. Measure 1 tablespoon (15 ml) of each 



5/4 cup 



hot wate 




BEST COPY AVAILABLE 
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Directions, for Small Quontities, continued 

2. Kinee wool in a mild soap solution. Spinners use Woolite™, but 

almost any soap will do. 



dyed wool 




5. Add the wet raw wool to the cup. For an even color, stir thoroughly; 
otherwise don’t worry about it. You can also sprinkle the Kool- 
Aid™ crystals directly on the wet wool for some interesting ef- 
fects. 

4. There are some unexpected results of color, so students will enjoy 
matching the Kool-Aid™ package colors to the color of the wool. 
Either label the cups or put the cup on a piece of paper that has 
the Kool-Aid™ flavor name. 



Directions, for Large Quantities 



Kool-Aid™ 



1/2 cup 
vinegar 



crock pot with 
1/2 gallon water 




1. Use a porcelain or glass container (eg. a crock pot), 

and dissolve two packages of Kool-Aid™ in 1/2 gallon 
(1.9 L) water. Add 1/2 cup (118> mL) of vinegar to set 
the color deeply. 

2. Rinse the wool in a mild soap solution as in step 2 

above. Add the wet wool to the dye bath. Make sure 
it is completely covered. For color blending of the 
wool, try using two or three colors in different areas 
of the crock pot. Instead of stirring, use a spoon or 
stick to poke the wool to test the color. Be very gentle with the 
wool during the dyeing process to avoid felting the wool. (Felting is 
shrinking the wool beyond fabric usability. For example, a wool 
sweater washed in hot water.) 



5. Gradually warm the dye bath on low heat. 

4. Simmer for at least 50 minutes or until the desired color is achieved. 



5. Remove the wool and rinse in room temperature water. 

6. Squeeze out the excess water and lay the wool out to dry. If you 
put the colored wool on paper towels to dry, you get some inter- 
esting chromatography results. See “Is Black Really Black?” in 
Color and U^ht. 
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Extension: Dyeing Wool with Kool-AW™ 




Directions, for Large Quantities, continued 



7, When completely dry, or the next day, you can comb the wool with 
a regular comb and then pull and twist the wool to make wool 
yarn. A local spinner can use the wool on a spinning wheel as well. 
The children can spin the wool with their fingers by pulling and 
twisting the fiber gently. They may notice a “greasy” feel — ^this is 
the lanolin that helps waterproof the wool. 



Moke Q bulletin board. Draw a sheep on poster board. Use the caption: 

Baa Baa Black Sheep 
What color is your wool? 

Attach bits of dyed wool to the picture and glue the Kool-Aid™ package next 
to it. 



Co/egate, Carol. The directions for wool dyeing with Kool-Aid™. Personal com- 
munication. 



extension 



Dye fobrics other than wool with Kool-Aid™. 



Connections 
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Pressure 






Science Concepts 



The activities in Pressure include these science content concepts: 



These benchmarks from denchmarke for Science Literacy apply to this unit. 

Air is a substance that surrounds us, takes up space, and whose movement 
we feel as wind. 

Chapter 4: The Physical Setting 
Section B: The Earth Grades 5-5, page 6S 

Materials may be composed of parts that are too small to be seen without 
magnification. 

Chapter 4: The Physical Setting 

Section D: Structure of Matter Gradee 5—5, page 77 

and 

Chaper b: The Designed World 

Section C: Energy Sources and Use Grades 3-5, page 193 




Some chemical reactions produce a gas. 



In a closed system, gases exert pressure. 



Pressure can be used to cause certain actions. 



Air exerts pressure. 




Benchmarks 
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This benchmark from ^enchmarke for Science Literacy appWee to the 
extension in this unit: 

Things that make sound vibrate. 

Chapter4: The Physical Setting 
Section F; Motion Grades K— 2, page S9 
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Fizzing I 



Topic: Pressure 



fizzing I 



UJhot happens if o seltzer tablet and uiater are mixed in a cup? 



Materials \/ List I HRVC: 



1 clear container 

1/4 cup {60 mL) water 

1 seltzer a ntaciel 

(A brand name is Alka-5eltzer™, but 
there are other branels that behave similarly.) 




water 



seltzer 

antacid 



Directions 



Put the tablet in the cup. 
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Discussion 




What do you eee? (bubblee of a gas) 

What happened to the pieces of the seltzer tablet? (dissolved and reacted) 

What is seltzer antacid used for? How could it settle a stomach? (It reacts 
with the acid in the stomach. Antacid means “against acid”.) 

What are other things that fizz when mixed? 

What are some dangerous things that should NOT be mixed together? 




Science Background 



The solid seltzer tablet has two ingredients that do not react with each other 
when they are solids. However both of these ingredients dissolve in water and 
when they do, there is a chemical reaction between them that produces a gas. 
One of the ingredients is a bicarbonate and the other is citric acid. From the 
reaction the gas carbon dioxide is produced. The gas is what causes the fizzing. 
Another substance that is formed in the reaction is sodium citrate, which reacts 
with the acid in the stomach. 

There is no pressure build up in this experiment because the gas is not trapped, but 
it is able to go into the air. In this experiment, you are showing that gas is produced 
by the reaction. To build up pressure you must trap the gas in some way. 

You can also use this activity to show the solid, l^uid, and gaseous states of matter. 
The solid seltzer tablet reacts with lic^uid water to produce the gas carbon dioxide. 



Connections 



Reod The Seltzer Man by Ken Rush. 



References 



Rush, Ken. The Seltzer Man. Macmillan Children’s Books, 1995. ISBN #0-02- 
777917-3 
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1 • This is what 
1 we think 

1 wiil happen... 


This is what 
happened... 


























1 This is what we 
1 iearned... 


Names of the 
scientists: 
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Topic: Pressure 



n Seltzer ftolloon 



UJhot hcippens if a seltzer tablet and uiater cire mixed in o bolloon? 



Materials %/ List 

1 small plastic bottle 
(e. %. travel size shampoo) 

1 cup (236 mL) of water 

balloon to fit the top of the bottle 
3 tablets of a seltzer antacid 




N€€D for my class: 



bottles 



HflV€: 



cups 

cups of water 
, balloons 

tablets of seltzer antacid 



Directions 





1. Fill the bottle 1/2 to 3/4 full with water. 

2. Stretch the balloon several titnes. Break one tablet into small 
pieces and place in the balloon. Pieces must be small enough so 
they will ^o through the mouth on the bottle in step 4. 
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Directions, continued 




water 



3. Put the balloon over the mouth of the bottle with the pieces of 
the tablet remaining in the balloon. 



4. Lift the balloon so that the tablet goes 
into the water. 




Discussion 




Blow up a balloon with air from your lungs. This will reinforce the concept that 
it is air (a gas) that makes the balloon get bigger. 

What do you think will happen when the water and tablet mix? (balloon will 
expand) 

What do you think will happen when two seltzer tablets are used in step 2? 
Try it! (the balloon expands more) 



O SAFETY F1P6T: Only an adult, not the children, should blow up the balloons. 



Science Bcickground 



produced 




The same reaction occurs as described in “Fizzing 1”. This time, however, the 
gas that is proc^uced is trapped inside the balloon instead of escaping into 
the air. This trapped gas builds up pressure. The balloon e-iopande because of 
the increase in pressure from the gas inside the balloon. 

When two tablets are used, twice as much gas is produced. This is because 
the two inches of water in the bottom of the bottle is more than enough to 
react with both of the tablets. 
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Whotm 






Names of the scientists 
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This is what 
we think 
Will happen... 


This is what • 

happened... 























This is what we 
learned... 


Names of the 
scientists: 
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Se\tzer Surprise 



Topic: Pressure 



Seltzer Surprise 



Ulhot happens if o seltzer tablet and water 
ore mixed in q film canister? 



Materials ^ List (per student group) I N€€D for my class: 



1 empty film canister 
(plus one per student to send home) 
plus a few extra since occasionally one 
doesn’t work 
1 cup (256 mL) water 

plastic spoon or medicine dropper 

1/2 tablet of a seltzer antacid (plus 
one per student to send home) 
safety glasses* 



film canisters 



.cups 

. cups of water 
.plastic spoons OR 
medicine droppere 
tablets of antacid 



, .safety glasses 



HflV€: 



1 



* Available from: Lab Safety Supply, Catalog #WA-10055 or Delta, Catalog 
#55-190-0030. 




Directions 




1. Be sure to do this outside. Use a line on the playground and have 
the class stand behind the line about an arm’s width apart. 
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Directions, continued 



/ 




/ 






■film canister 



2. Put the student’s name on both the canister and the lid, so you 

can match them again. We have successfully obtained the film 
canisters from local camera shops. Occasionally, one of the film 



5. Put one spoonful of water in the film canister. If medicine droppers 
are available, they may be used to add about 10 drops of water, 
instead of the spoonful. 

4. Ask the class to predict what will happen when the tablet is 
added and the canister is closed. 

_ 5. Add the 1/2 tablet of seltzer antacid to the canister and o^uickly 
put the cap on. 



O SAFETY FIRST: The lids do NOT pop with enough force to be a safety hazard. 
However, the students should not have their faces directly above the film 
canisters. We also recommend safety glasses as an added precaution. 




canisters will not seal well enough to pop, so be sure to have a few 
extras. 



tablet 




6. Place the canister on the ground 
and stand back and wait! 




water 



n 



film 

canister 




CAP IT QUICKLY! 
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Discussion 



Can you make the lid pop off more than once? (Replace the lid as soon as 
possible and count the number of times you can make the lid pop off with the 
same starting materials.) 



Science Sockgrouncl 




The same reaction occurs as described in “Fizzing 1” in this unit. This time, 
however, the gas that is produced is trapped inside the film canister instead 
of escaping into the air. This trapped gas builds up pressure. When the force 
on the lid is too great, the lid pops, and the gas rapidly escapes into the air. 
The pressure comes from the trapped gas. The pressure is released as both 
sound energy and the energy of motion to move the lid. 



extensions 



Measure the distance each lid traveled and moke Q graph. Make sure that 
names are on the lids for each student. You will need meter sticks or tape 
measures — one per group of four students is recommended. You will also 
need a wedge of wood, such as a door stop, to prop the film canisters so 
that they are all angled in the same way. A C or D size battery holder (avail- 
able from Radio Shack) also works well for positioning the film canisters. 



film 




Mark with chalk the starting point for each student. Each student 
should place the wedge of wood on the line and put the film canister on 
the wedge. All of the canisters should point in the same direction, away 
from the students behind the line! 

After the lids have landed, mark their location with chalk. Now have each 
student group of four measure the distance from the starting point to 
the lid for each student in the group. Collect the class data on a bulletin 
board. Cut a piece of string the same length as each student’s measured 
value. Staple each string with a tag that states the measurement on the bul- 
letin board. Label the board. 
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extensions, continued 




This is how far the lids went when 
they popped. 

Vary the amounts of water and tablet that are used in the film canister. 
Each group should decide what amount of water and tablet th^ will use for 
the first test. Only one of the amounts for the water or the tablet should be 
changed at each trial. Each of the amounts is called a variable and in investi- 
gating the effect of changing a variable, it is easier to conclude what might 
be happening if only one thing is changed at a time. The other factors are 
called controls — ^they are the ones that do not change. Each group should 
predict how far the lid will travel. Each group will mix the water and tablet in 
the film canister, c^uickly put the lid on the canister, and stand back and wait. 
Prop the film canister against a wedge of wood and aim it in the direction you 
want the lid to pop. When the lid has popped off, each group should measure 
the distance the lid traveled. Repeat '.'■'th a different amount of water or 
tablet. Predict an expected value and explain your prediction. Then try itl 
Graph your results and compare. 

Vary the brand of antacid that is used. How many different brands can you 
find? Do any of the brands have some of the same ingredients? Choose four 
or five varieties to test. Choose one of the brands. Write its name. Read the 
box and list all the ingredients on the label. Put the tablet in the cup. Add 1 
teaspoon of water. Observe what happens. Repeat with the other tablets. 

Can you find a pattern of ingredients in the ones that fizz in water? Only 
certain ingredients in the antacids will produce a gas when mixed with water. 
Other tablets work differently as an antacid. The ingredients needed to get 
the gas bubbles are some type of bicarbonate and an acid. 



96 5uper Science Connections 




ICE. 



ERIC 



5eltZ(?r Surprise 



Connections 



Find out about the use of antocids. What are some of the precautions? Ask a 
nurse. 

Read: 

No/sy Nora by Rosemary Wells 

The Thunder King: A Feruvian Tale by Amanda Loverseed 
Thunder Cake by Patricia Folacco 
Drummer Hoff by Barbara Emberly 

Moke a list of all the words the class can think of to describe loud sounds. 
Group the words into categories, if possible. For example, words that 
describe sounds that animals make, words that describe sounds that 
motors make, other words for popping, etc. 

lUrite contrast poems. “Loud as a 

Quiet as a .“ 

Write an ocronym using the word pressure. 

Find out about volcanos and geysers. Use this demonstration of pressure 
to explain the pressure that builds up inside the earth to cause volcanos and 
geysers to erupt. Volcanic eruptions are caused by trapped gases and melted 
rock. Geysers are also caused by pressure that builds up from trapped water 
yapor. When the pressure gets high enough, the geyser erupts, then it is 
c^uiet as the pressure slowly builds again. You can make a volcano of clay, put 
vinegar in a well at the top, and then add baking soda to make it erupt. Use 
red food coloring to make it look like hot lava. The gas that is produced is 
carhon dioxide. It is made in the chemical reaction between baking soda and 
vinegar. 6ee “Fizzing 11” in this unit. 

Make your own “Thunder Cake”. A recipe is included in the book. Thunder 
Cake. This can be used to discuss storms and other things that kids are 
afraid of. 

Ulrile a story: “I used to be afraid of but 1 learned that 

(Examples: 1 used to be afraid of thunder, but I learned that 

it’s just a sound. I used to be afraid of ghosts, but I learned that they aren’t 
real. I used to be afraid of a tornado, but i learned that you can hide from 
them in the basement.) 



.1 
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Moke o holl display that uses the title, Who’s Afraid of the Big Bad Wolf? 
Put the writing samples on the body of a pig. 



Have a share day called POP DRV. Ask students to bring in other things 
that pop. 6ome examples are a bicycle tire, a balloon, popcorn. In each case, 
find out what causes the pop — ^there will be a gas under pressure and the 
pop is caused by the sudden release of that gas. In popcorn, it is water inside 
the kernel that turns to steam when the kernel is heated. 

Read Popcorn by Frank Asch. Another book to read is The Popcorn Book by 
Tomie de Paola. Btudents could write their own recipes for making popcorn. 
They could write their own story or poem about what makes popcorn pop. Or 
the children can finish a story that begins; “At the factory, 1 changed the 
machine so that it put twice as many popcorn kernels in the microwave bag 
of popcorn and ...” The children can tell or demonstrate to the class the 
best way to make and eat popcorn; How to make it, the favorite place to 
munch it, the favorite person to share with, the favorite drink to have with it, 
etc. Here’s a poem for popcorn to share with your class. It is based on the 
Mother Goose rhyme “Pease porridge hot”. 




Involve the Parents 



Bend home a film canister and seltzer tablet with each student. 



More Connections 
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More Connections, continued 



Popcorn Hot 



Fopcorn hot, 
Fopco^n cold. 



Fopco •'ll in the pot 
Nine daye old. 



Some like it hot, 

Some like it cold. 
Some like it in the pot 
Nine daye old! 




Investigate sound and musical instruments. Have students from the 



instruments. What is the difference in how the sound is made in a brass 
instrument, a reed or woodwind instrument, and a percussion instru- 
ment? Read The 3remen-Town Mueiciane by iise Piume. Another book 
your ciass wiii enjoy is The Science 3ook of Sound by Neii Ardiey. 

Moke o simpie musical instrument. The reference section iists some 
books that wiii be of heip to you in doing this activity or ask the music 
teacher in your schooi for suggestions. 



Ardiey, Neii. The Science 3ook of Sound. Harcourt, Bruce, Jovanovich. 1991. 
iSBN #0-15-200579-X 

Asch, Frank. Fopcorn. Putnam Pubiishing Group. 1990. iSBN #0-445-04355-5. 

Benet, Wiiiiam Rose. Mother Goose; A Comprehensive Collection of the 
Rhymes. Heritage Press. 1943. 

Deiafosse, Ciause. Musical Instruments. Schoiastic. 1993. iSBN #0-590- 
47729-3 




upper grades come into ciass to heip with this or to demonstrate their 
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Dear Parents: 



Tocloy in our doss, uie 



• used Q chemicol reaction to moke o 90s 

• trapped the gos to creote o higher pressure 

• SOU! and heord the effect of releosing the 
pressure quickly! 



Vou con do this ot home tool Hove fun INVCSTIGHTING with 
your child! 




• Put one teospoon of woter in o film 
conister 

• Add one holf of the seltzer ontocid 
toblet to the conister 

• QUICKLV put the lid on 

• Stond bock ond woit! 
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Pressure 




shh shh shh shh shh shh shh shh shh shh shh shh shh shh shh shh shh shh shh 

Quiet as a ... 




shh shh shh shh shh shh shh shh shh shh shh shh shh shh shh shli 



Names of the scientists 
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Fizzing II 



Topic: Pressure 









UJhot happens when baking soda and vinegar are mixed? 



1 Materials List (per student group) 


1 N€€D for mv class: 1 HflV€: 1 


1 plastic zipper bag 


plastic zipper bags I 


1 3 oz. (90 mL) bathroom cup 


cups 1 


§ tablespoon measure 


tablespoon measures § 


1 1 tablespoon (15 mL) of vinegar 


vinegar I 


1 2 tablespoons (50 mL) of baking eoda 


baking soda i 




zipper bag baking soda 




cup for vinegar 




tablespoon 



Directions 




1. Put 2 tablespoons of baking soda into the plastic zipper bag. 
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Directions, continued 




Discussion 



3. Carefully place the cup into the bag without spilling the vinegar. 



4. Work with a partner. One person should 
hold the cup inside the bag and the other 
person should zip the bag to close it. 




5. Now tip the cup so that the vinegar spills 
onto the baking soda. 



mix 




gas produced 




What happens? (fizzing, gas is produced, bag expands, bag is 
colder) 



Science Background 




baking soda (also known as sodium bicarbonate) is a base. Vinegar is an 
acid — acetic acid mixed with water. When the solid baking soda and the lic^uid 
vinegar are combined, they react to make the gas carbon dioxide. This is a 
chemical reaction between an acid and base. Thf gas that is made takes up 
more space than the solid or lic^uid. It is trapped inside the bag as it is made. 
This increases the pressure on the bag and it expands. 



A similar type reaction occurs when a cake is baked and it rises. In this case, baking 
po'Nder is often used, baking powder is a mixture of sodium bicarbonate (baking 
soda) and an acid. When the baking powder is dissolved in the lic^uid batter, the 
two components of the powder (the acid and the base) begin to react to form 
car\?or\ dioxide gas. You might eve’ . see some bubbles in the batter. When the 
batter is put in the hot oven, the reaction goes even faster. More bubbles are 
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Science Background, continued 

formed and they expand the batter, making the cake rise. The cake “sets” when it 
bakes and the little holes formed the gas remain when the cake cools. 

Yeast is used as a leavening agent for breads. Yeast is a living organism 
that eats the sugars derived from the starches in flour. As the yeast eats, 
it makes carbon dioxide gas, causing the dough to rise. When you cut some 
breads you can even see the little holes that were formed by the carbon 
dioxide bubbles. 



CaeSensions 



What happens if you change the amount of vinegar that is used? 

What happens if you change the amount of boking soda that is used? 

Mix grape juice and yeast. Put 1/2 cup (100 mL) of unsweetened grape 
juice and 1/2 package of rapid rise yeast in a c^uart zippered plastic bag. 
Sc^ueeze the air out of the bag and seal it. Put the bag in a sink or in a large 
plastic container. (Grape Juice stains if the bag leaks!) Observe what happens 
to the bag over a 24-hour time period. 



Connection 



Read Stega Nona’e Magic Lessons by Tomie de Paola. 

How does making the gas carbon dioxide relate to baking cakes and 
breads? 



References 



de Paola, Tomie. Stega Nona’e Magic Lessons. Harcou-.-t Brace Jovanovich. 
19&2. ISBN #0-15-2B17B6-7. 

McKean, Pat. The yeast and grape Juice extension. Fereonai communication. 
ICE Super Science Connections Workshop. 1994. 
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The amount of vinegar? 



@0 




The amount of baking soda? 



Names of the scientists 
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3fft You Can*t 






Topic: Pressure 




O SAFETY FIRST: Only an adult, not the children, should blow up the balloon. 




3. Release the air. Hold your hand over the opening. 



O 
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Directions, continued 





What happens when the air rushes out of the balloon? (You can feel it.) 



Can you blow up the balloon insicle the bottle? (No) Why not? (The air trapped 
between the balloon and the jar exerts pressure.) 



Science Bockground 



A balloon expands when it is blown up because of the increase in pressure 
from the gases put inside the balloon. Outside the balloon, the molecules in 
the air are free to move away as the balloon expands. But the air inside the 
bottle is trapped when the balloon is stretched over the mouth. Now, when 
you try to expand the balloon, the molecules of air inside the bottle cannoX^ 
move away (get out of the bottle) and you cannot blow up the balloon. 



O 
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Topic: Pressure 



n f onv Ihe Tiger Diver 



Houj does pressure change the volume of oir? 



Materials List (per student) 



N€€D for my class: 



1 HRV€: 



1 liter (or 20 oz.) clear plastic soela 
bottle with cap 

plastic pipet* or any plastic dropper 
hex nut — brass, stainless steel, 
or galvanized — size 12/24 for the pipet 
model suggested above 
plastic cup 



soda bottles, w. caps 
pipets or droppers 
hex nuts 



plastic cups 



* Available from: Micromole Scientific, Flinn, Educational Innovations, or Wren 
Enterprises. 





piastic cup 
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Directions 



We su^^est this activity as a parent/chiW project ciuring an evenin0 activity 
at school. Alternatively, students in the older elementary 0rades can help 
the youn0er children with the construction. 




1 . Remove the label on the soda bottle so that you can see inside it. 

Put enou0h water in the bottle to fill it nearly to the top. 

2 . Cut off the stem of the pipet, Ieavin0 about 1/2 

inch (1 cm) belowthe bulb. 



cut the stem 

3 . Screw the hex nut onto the pipet. If the fit is not cj^uite ti0ht 

enou0h, you can use a hot 0lue 0un to 0lue the nut to the plastic. 
Be careful not to melt the stem or to close the bottom of the 
dropper when you do this. 




adjust water in 
the diver 





4 . This combination of pipet and hex nut is one way to make a 

Cartesian diver' (named after the French mathematician, Rene 
Descartes). 

5 . To use the Cartesian diver, you must fill it with just the ri0ht 

amount of wa^ter and air. Put water into the plastic cup — enou0h 
so that the diver will float in the water. 

&■ Nowyou have -to adjust the amount of water in the Cartesian 

diver so that it just barely floats. Sc^ueeze the diver to force out 
some of the air and then keep its tip in -the water, so that as you 
release the diver, water is drawn into the diver. Repeat until the 
bulb of the diver has enou0h water in it so that the top barely 
stays above the surface of the water. If the diver is high in the 
wa'ter, it needs more water inside. If the diver sinks, it needs more 
air inside. To redo if more or less water is needed, scj^ueeze out all 
the water and begin again! 

7 . Move the diver from the cup to the soda bottle, taking care not to 

lose any wa'ter from the diver. The diver should barely float. If not, 
readjust the amounts of water and air as in step 5 . Add water to 
the bottle so that it is filled to the rim. Screw on the cap. 
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Directions, continued 



5. 6c\ueeze the bottle. The diver will descend. Relax your hold on the 
bottle and the diver will rise. Watch what happens to the water 
level INSIDE THE DIVER as it descends and rises in the bottle. 



Cartesian divers have a small amount of air trapped at the top of the dropper. 
The rest of the dropper is filled with water and the dropper is open at the bottom 
to the water in the soda bottle. The soda bottle is completely filled with water. 
When the soda bottle is sc^ueezed, the air in the dropper is compressed because 
of the increased pressure, and it takes up less space. This causes more water to 
30 inside the dropper, which makes it more dense than water alone, and it sinks. 
When the pressure is released by letting go of the bottle, the air in the dropper 
expands. This forces some water to go outside the dropper, which makes it less 
dense than the water alone and it floats. The amount of air and water in the 
dropper to begin with is critical for this to work. You need just enough water so 
that it barely floats. This is the reason for the adjustments in a cup of water 
before putting it into the soda bottle. Sometimes changes in air pressure will 
make the dropper sink after a few days, and you will have to readjust it so that 
the diver will work as described. 



Directions for all kinds of variations on this bosk diver are published in the 
ICE Fun with Chemistry Guidebook cited in the reference section below. You 
can make sharks, a Cartesian retriever, and play underwater basketballl 



Science Background 




extensions 



The Institute for Chemical Education 




Super Science Connections 115 



Pressure 



extensions, continued 

A toy called a Squidy that is a Cartesian diver covered with plastic so that 
it looks like a sc^uid is available from Micromole, Wren Enterprises, Flinn or 
Edmund Scientific. Tony the Tiger™ toys that are Cartesian divers were 
given away in Frosted Flakes cereal boxes a number of years ago. They are in 
demand by toy collectors. 



Another extension 



A Cartesian diver made from easy-to-find materials is described in The 
Chemical World by Kotz, et al. All you need is the soda bottle, a plastic soda 
straw (preferably transparent), and several bobby pins or paper clips. 




1. Cut the straw with scissors so that it is about five to six inches 
long. Fold the soda straw in half and fasten the sides of the two 
open ends together with a bobby pin or paper clip. Attach two 
more bobby pins or paper clips to sides of the straw at the open 
ends to make the diver a little heavier. Be sure to keep the ends of 
the staw open. 

2. Place the straw in the cup of water with the open ends up. Tap or 
shake the straw until some water flows in. 

5. Turn the straw so that the open ends point down and see if it 
floats. If it floats more than a o^uarter of an inch above the water, 
invert it, fill it with more water, and try again. If it sinks, pull it out 
of the water, let a drop or two of water fall out of the straw and 
try again. You want just enough water in the straw so that it 
barely floats. 



4. Transfer the straw to the soda bottle filled with water, trying not 
to lose any water from the straw. If the diver floats too high or 
sinks, readjust the amount of water in the straw, as in step 5. 

5. So^ueeze the bottle and watch the diver descend. Let go and it rises. 



Connections 



Read David Dushnell and His Turtle by June Swanson. 



O 
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A Tony the T\^er Diver 



References 



l\otz, John C., Joesten, Melvin D., Wood, Jamee L., and Moore, John W., The 
Chemical World, SaunJere College Publiehin^, Harcourt Brace & Co., 1994, p. 
509. ISBN #0-03-094659-X. 

Sarc^uie, Mickey and Sarc^uie, Jerry. Fun with Chemistry: A Guidebook of K~12 
ActMties, Vol. 2, Institute for Chemical Education. University of Wisconsin- 
Madison. 1993. Activities 73 through 73. 

Swanson, June, Pavid Pushnell and His Turtle. Macmillan, 1991. ISBN #0- 
6S9-3162S-3 




JL 



o 



The Institute for Chemical Education 



Super Science Connections 115 



A Tony the Ti^er Diver 





d wlhsm y©y teif 



Names of the scientists 




The In&tituto for Chemical Education 



Super Science Connections 117 




Surface Tension 



Science Concepts 




o The activities in Surface Tension include these science content concepts: 

Qo 



> Surface tension influences the shape of bubbles and drops of lic^uids. 



Scientists’ explanations about what happens in the \Nor\d come partly from 
what they observe, partly from what they think. Sometimes scientists have 
different explanations for the same set of observations. That usually leads 
to their making more observations to resolve the differences. 

Chapter 1: The Nature of Science 

Section S: Scientific Inc^uiry Grades 5—5, page 11 

Tools are used to do things better or more easily and to do some things that 
could not otherwise be done at all. In technology, tools are used to observe, 
measure, and make things. 

Chapter 3: The Nature of Technology 

Section A: Technology and Science Grades K-2, page 44 

Things can be done to materials to change some of their properties, but not 
all materials respond the same way to what is done to them. 

Chapter 4: The Physical Setting 

Section D: Structure of Matter Grades K-2, page 76 



O 



Surface tension is a property of lio^uids. 




> Substances exist that increase or decrease the surface tension of 
lioj^uids. 



Benchmarks 
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Topic: Surface Tension 

O 




o ^ 




looking ol Lcilher 



Houj Do Bubbles Behove? 



Materials V List (per student or group) I N6€D for my doss: 



HflV6: 



5 cups (1.2 L) of water 
1/2 cup (120 mL) dish washing lic^uid 
(e. 0 . Dawn™) 

1/4 cup (60 mL) glycerin* (optional) 
baby food jars (for bubble solution) 
pail 

pipe cleaners 
straws 

sponges (for clean-up) 

powdered tempera paints (for Connection) 
* Available from a drugstore or pharmacy 



_cups of water 

_ cups dish washing lio^uid 
_ cups glycerin 
_ baby food jars 
_ pail 

_ pipe cleaners 
_ straws 
_ sponges 
_ tempera paint 



Directions 






0 



^ 0 
0 




1. In a pail, mix the water, dish washing detergent, and glycerin in the 

proportions given above. This mixture can be saved and reused. 
Stir gently to try to avoid getting froth on the top. Pour into the 
baby food jars. 




The Institute for Chemical Education 



Super Science Connections 121 




Surface Tension 



Directions, continued 

2. Make a bubble wand from a pipe cleaner by bending one end of the 

pipe cleaner into a small loop, about 1/2 inch (1.2 cm) in diameter. 

5. Clear the table or desk top. Lightly coat the top of the table with 

the bubble solution. Use the bubble wand to blow some bubbles 
onto the table top. 

4. Make a small puddle of bubble solution on the table top. Insert a 

straw into the puddle at an angle and blow into it. When the 
bubbles pop, they leave a ring that can be measured. Measure the 
diameter of the bubbles made on the table top. Who made the 
biggest bubble? Who made the smallest? How can you control the 
size of the bubble? 



Science Background 




surface tension 



The molecules in water are attracted to each other. This creates a surface 
tension. 0urface tension is like stretched skin or stretched elastic. Adding soap 
to the water lessens the force that attracts the water molecules to each other, 
i.e. it lowers the surface tension. This makes the water “more stretcl iable”. 

A bubble is a soap film with air inside it. When it breaks, a hole in the soap 
film develops into a tear, and the air escapes. Glycerin helps to keep the 
bubbles from drying out as fast so that they last longer. Bubbles made from 
water only don’t last. The bubble wall is too thin and it evaporates too (Quickly. 



P) 



Colors appear on the surface of the bubbles because different thicknesses of 
the film reflect the light differently. (See the “Rainbow Grid and Goggles” 
activity in the Color and Light unit.) You can usually see that the color 
changes to blackjust before the bubble pops. 



bubble in air 



bubble on table 
(side view) 



Why are soap bubbles round? A soap film will shrink to the shape that gives it 
the smallest possible surface area. A sphere is the geometrical shape that 
has the smallest surface area for a particular volume. Just as a drop of 
water gets a rounded surface, so the film of a bubble will form a rounded 
surface in air. It doesn’t matter what the shape of the wand is — after the 
bubble forms it will be rounded. On a fiat surface, the bubble takes on a shape of a 
half of a sphere (a hemisphere). The bubble is fiat where it touches the desk 
surface because the soapy water is attracted to the desk. This attraction 
overcomes the attraction of the water molecules to each other and, 
consec^uently, overcomes the tendency of the bubble to be rounded. If the 
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Science Bockground, continued 




a bubble cluster 
on table (top view) 



water molecules were not attracted to the desk at all, the bubble would s!t 
like a ball on the desk! Likewise, you may find that individual bubbies in iarge 
ciusters have various geometric shapes. The bubbies form straight edges 
where they touch each other and are rounded eisewhere. This resuit is a 
baiance between each bubbie finding its minimum surface area and the 
bubbie’s attraction to other bubbies. 



extensions 





Some books obout bubble science that your ciass might enjoy using are 
The Magic Subb/e Trip by ingrid and Dieter Schubert, Soap bubble Magic by 
Seymure Simon, The Unbelievable bubble Dock by John Cassidy, Subb/es by 
Kimberiy Robinson, Subb/e Dabble by Mercer Mayer and Dabble Feetival, a 
Lawrence Haii of Science GEMS Guide. The ideas for Subbie Technoiogy began 
with the GEMS Guide — some are from the Guide, others were added as we 
experimented. 

Subbic TcchnolOQV k Have students make their own bubbie wands from pipe 
cieaners. Some (Questions for the students to investigate are: 

How do two bubbies Join? 

Can you Join three bubbies? 

Can you form a ciuster of bubbies? 

Can you form a tower of bubbies? 

Can you make a bubbie inside a bubbie? 

Which takes ionger to break — a iarge or a smaii bubbie? 

Do you get different shapes of bubbies if you use a different shaped wand? 
What coiors do you see on the bubbie’s surface? 

Can you find out what coior you wiii see Just before the bubbie pops? 

Does biowing into or waving the wand make a bubbie that iasts ionger? 



Bubbler Technology II; Can you make a better bubbie wand than the pipe 
cleaner? Chaiienge groups of chiidren in your ciassroom to work iike an 
inventor to design a bigger, better bubbie wand. Some of the things that 
you might make avaiiabie are: straws, strings, paper ciips, rubber bands, 
and pipe cieaners. inciude some materiais that wiii not work — a spoon or 
dish, for exampie. Some of these inventions wiii have to be tested outdoors! 
Each group shouid test their invention and decide if it makes a big bubbie, 
a smaii bubbie, or no bubbie at aii. See if the ciass can discover what is 
the same about aii the toois that make bubbies. 
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extensions, continued 



Bubble Technologv III: Can you turn a non-bubble blower into 
a bubble blower? Look around the grocery store, the drug 
store, and your home. Challenge groups of children in your 
classroom to explore protractors, mason jar lids, tea balls, 
paper towel rolls, a potato masher, a fly swatter, a funnel, 
plastic rings from a six pack of soda, a wire whisk, or a plastic 
strawberry basket. A plastic outdoor tennis racket also makes 
great bubbles. Some of these have to be used outdoors, instead 
of the classroom, of course! Ask the group to predict what 
type or size of bubbles they think their wands will make. Have 



Mix some powdered tempera paint with the bubble solution. Form a bubble cluster 
on a thick sheet of paper using the straw and a small puddle of bubble solution on 
the paper. From the pattern and shape of the bubbles that develop, draw and 
name a “bubble beast”. Ulrite o story about the bubble beast. Create a class- 
room book by collecting the drawings and stories of the Bubble Beosts. 

Discuss the language of bubble clusters — foam, lather, froth. Use as many 
words to describe the bubbles as you can. Ulrite a Foam Poem. Uirite o story 
about the Froth on Top of the Droth. Ulrite about what happens if there is 
Lather on the Ladder! 

Ulrite a bubble biography. How is the bubble bornf Where does it travel? How 
does it die? How did the color of the bubble change during its life? Publish 
these biographies in a book. (GEMS Guide, page 156). 

Toke o trip to a retirement or nursing home and enjoy sharing the bubbles 
with the residents. 

Find out about onifflols thot moke bubbles and why they make the bubbles. 
Some examples are spiders, spittle bugs, and frogs. 






them draw the prediction and then draw the kind of bubble 
that was actually made. 



tennis racc^^uet 



Connections 
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Connections, continued 



In connection with the bubble technology extensions, share examples of inventions 
like the story of the Frisbee™, from Mistakes That 'forked by Charlotte Foltz 
Jones, page 35. Talk to the children about how an invention is thinking about 
things in a new way. Perhaps you could organize an Invention Convention. 



Read Show and Tell by Elvira Woodruff. 



Sing these bubble songs with the class. These songs are from page 4 of 
Project L*A*5*6: Learning About Basic 6cience by Frederick Owens. 
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Topic: Surface Tension 



The Milk explosion 



Houi do uje find out about things? 







Materials l/ list (per student or group) 


I N€€D for my doss: I HflV€: 


paper plate 


paper plates 


clear deli container or plastic petri dish 


containers/petri dishes 


2 -tablespoons whole milk 




a-t room temperature 


tablespoons whole milk 


toothpick 


toothpicks 


se"t of food coloring 


sets of food coloring 


1 -teaspoon dish detergent 


■teaspoons dish detergent 


in a small cup 


small cups 


(You may want to tell the class that the dish detergent is a “mystery” liquid.) 







Directions 



2 -tablespoons 




4 ^ 



deW con-tainer 




1. Place the deW container or petri dish on a paper 
pla-te for easier cleaning of any spills. Pour the 
milk into the deli container or petri dish. 



I'M 
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Directions, continued 



top view of the milk 
red 



yellow 




2. Place the food coloring drope into the milk. Pretend that 
the dish is a clock face. Put a drop of red food coiorin^ at 
12 o’clock, a drop of green at 3 o’clock, a drop of blue at 6 
o’clock and a drop of yellow at 9 o’clock. 



blue 



food coloring drope 



3. Allow the milk and food coloring to sit undisturbed for one minute. 

4. Touch the toothpick to the center of the milk to see what happens. 

5. Now dip the toothpick into the dish detergent in the small cup. 

6. Touch the toothpick to the center of the milk again. 

7. Watch what happens. Enjoyl 

8>. Watch for changes over a period of time. Put the toothpick in the 
milk a^ain. 



Part of the explanation for the “milk explosion” is that the detergent 
affects the surface tension of the milk. The surface of any lic^uid behaves 
like a slightly stretched piece of elastic because of an unbalanced pull on 
the molecules on the surface. They are being pulled toward the center of 
the lic^uid by the other molecules. This unbalanced pull is called the 
surface tension. The higher the attraction of the molecules for each 
other, the higher the surface tension is in the lic^uid. The surface tension 
is the reason that v.'ater “beads up” into drops on a surface that 
doesn’t absorb the water. 



is added. This change in surface tension causes the molecules in the milk 
to move and the detergent to epread out across the surface. As the 



Science BeickgrouncI 





J/ Detergent weakens the surface tension of the milk at the spot where it 



surface tension after ^ietergent epreade, a larger surface area of milk is affected, different 
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Science Background, continued 



students will get different patterns. Scientists think this is because in each 
dish there are different currents of motion within the milk. The food coloring 
is there to make the motion of the milk visible. 

Fat is necessary for the experiment to work. While scientists know that the 
surface tension is involved, and that fat is necessary, they are not sure how 
this experiment works. There are several theories. Emphasize to the class 
that science is a way of finding out about things. Scientists do not have ail 
the answers! Scientists observe something happening and then try to explain 
how it works. This explanation is called a theory or hypothesis. Then scientists do 
another experiment to see if the theory might be part of the answer. 



You can do additional experiments to help the students discover some of how 
this “milk explosion” works, instead of explaining, note that scientists do not 
know how it works, and encourage them to imagine how they think it works. 
Three lic^uids are used — ^the food coloring, the detergent, and the milk. To find 
out the’ role of each of the three, you can change one at a time and see what 
happens. Another word for change is vary (variable). Each of the three lic^uids 
is a variable in the experiment. 

First, chotige the milk. Instead of whole milk, use half and half, 2% milk, 1% 
milk, powdered skim milk, and heavy cream. The variety of milk used here will 
illustrate that fat is necessary for the interaction of the milk and the 
detergent. It is critical that traces of detergent do not remain on the dish 
from trial to trial. Be sure to rinse thoroughly. The variable in each of these 
experiments is the type of milk that is used. All the other factors remain the 
same. This way the scientist can investigate the relationship between the 
one variable and the observed change. 

Next, vary the "mystery" liquid. The purpose is to imagine and then test 
what the “mystery” lic^uid might be. Students usually predict immediately 
that the “mystery” lic^uid is a detergent. In the experiment the students can 
contribute a household lic^uid that they think the mystery lic^uid might be. Tell 
them that the “mystery” lic^uid is something th^ would find in their home in 
the kitchen or bath or with the cleaning supplies. Tell them also that it is 
something that is safe for them to handle and emphasize that they should 
not bring anything from home that is not safe. Tell the students that the 
containers for each lic^uid MUST be labeled. A wide variety of soaps. 



extensions 
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extensions, continued 

shampoos, and determents will behave similarly on the surface of the milk. 
This is because the determent affects the surface tension. 

It is likely that the students will not be able to identff^' exactly the brand of 
determent that you used in the experiment unless it has a distinctive color or 
odor, but th&j can usually come close by identifyinm the type — ^dish determent, 
shampoo, soap, etc. If th(^ are able to identify a mroup of licj^uids that behave 
the same way on the surface of the milk, then they are thinkinm in the same 
way as a scientist or chemist who identifies an unknown substance. First, to 
what ^roup does it belonm? 

The third vorioble is the Food coloring. Use only one drop of one of the 

food colors. Repeat with the other colors. Repeat without any food colorinm 
at all. The same reaction occurs with only one of the colors as when you had 
all four colors in the milk. The colors are there to make it possible to “see” the 
motion of the molecules as the surface tension chanmes. The same interaction 
occurs when the determent is added to the milk without any of the colors. It is 
not possible to “see” it, however, by just lookinm at it without any colors. 



Connections 



Droui the color pattern that develops on the surface of the milk. It will 
change overtime. You can also make a picture of the pattern by carefully 
placing a paper towel on top of the milk for a brief time and then removinm it 
and allowing it to dry. 

Pretend you have received a letter from a scientist. Write a letter to explain 
how you think the experiment works. Give Q name to this experiment. 

Bead stories from Mistakes that Worked by Charlotte Foltz Jones to 
illustrate that invention is thinkinm about thinms in a new way. 

find out about the word “variable”. 

Find out about milk os food. Milk and honey are the only two substances 
made by animals whose only purpose is to serve as food for the same 
animals. What animals provide milk for their babies? Why does the cafeteria 
serve milk instead of soda at lunch? Make butter in the classroom and eat it 
on crackers. The Amazing Milk &ook by Catherine Ross and Susan Wallace will 
be a good resource for facts about milk. If possible, arranme a trip to a dairy 
farm or a manufacturinm plant for Ice cream. Another book that your class 

i:v 
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Conneclions, continued 



might enjoy about milking and cows is The Smallest Cow in the World by 
Katherine Paterson. 



As a culminating activity, have the class organize and present a science 
convention. At a science convention, scientists report their discoveries and 
discuss their work with each other. Sometimes the scientist gives a speech, 
sometimes he/she writes a paper, sometimes the scientist makes a poster, 
and sometimes the scientist gives a demonstration. Your class might 
choose all or one of these ways to report their work. There are always people 
in the audience wno ask c^uestions of the scientist. Sometimes reporters are 
there to write a story for their newspaper. 




More Conneclions 



y\ 



INVENTIONS 



f 
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More Connections, continued 

Instead of a convention, the children could record all their work and compile it 
later into a classroom science neuispoper with a title like “Kid Scientists 
Explore Variables”. These connections can be integrated with the use of the 
computer for drawing and writing, etc., if a computer is available for your 
students. 
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Date 



Dear Experimenters: 

I know that you did an experiment today with food 
coloring, milk, and a “mystery” liquid. I have also 
done this experiment, and I really don’t know how it 
works. I would appreciate if you could tell me what 
experiments you did, and how you think it works. 
Are there any other experiments you think I should 



I look forward to hearing from you. Thank you for 
sharing your theories with me. 

Sincerely yours. 



try? 



I. N. Vestigate 
Chairperson 
Science Department 
Research University 
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How the experiment works... 



A name for this experiment is... 



Name 
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What happened when you changed milk? 

half and half. 

2% milk^ 

1 % milk 

powdered skim milk 

heavy cream 




Names of the scientists 

1.!.2 
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Type of milk 


We predict that 


This is what 
happened 


Whole milk 






Half and half 






2% 






1% 






Nonfat dry milk 






Cream 







The pattern we see is: 



Names of the scientists 
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Type of "mystery" 
liquid used 


We predict that 


This is what 
happened 







































What we have learned is: 



Names of the scientists 
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Dear Parents: 

We are investigating a “mystery” liquid in your child’s 
class tomorrow. I have asked each child to bring one 
example to class. Please allow your child to bring one 
tablespoon of a liquid that he/she chooses to school in a 
plastic container that you do not need to have returned. 

I have told the class that the “mysteiy” liquid is something 
from the kitchen or bathroom of a home. The “myster}^” 
liquid is also something safe for children of this age to 
handle. If you would not allow your child to handle this 
material in your home, do not send it to school. 

Please be sure that you write the name of the liquid that 
you choose on the container. When the class discovers the 
“mystery” liquid, I am sure your young scientist will want 
to show you this experiment at home. Ask him/her about 
it tomorrow after school! 

Thanks for cooperating in your child’s education! 
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n Needle Flools 



Con Q needle float on water? 



Materials List (per student or group) 1 HflV€: 



bowl of water 

neetflle 

fork 



Directions 




of water 



1. Lay the needle across the tines of the fork. 

2. Carefully place the fork into the water. Take the fork away and the 
needle will float off of the fork and remain on the surface of the 
water. 



Science Bockground 



The surface tension of the water or its “skin” can support the needle and 
keep it floating. If you put the needle into the water by breaking the surface 
tension (e.g. point first), then the needle will sink. The needle is more dense 
than the water, and would be expected to sink. However, the surface of the 
water can support it because of the force of surface tension. 
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Connection 



Find out about the insect called a pond skater. How does this insect use 
surface tension? 




Reference 
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Topic: Surface Tension 



Freckle Face 



Con you make freckles disappear? 



Materials ^ List (per student or group) I N6€D for my class: 



styrofoam plate 
crayons 
pepper shaker 
toothpick 

bathroom cup with bit of ^lish determent 
1/4 cup (60 mL) water 



.styrofoam plates 
.crayons 
_ pepper shakers 
_ toothpicks 
_ bathroom cups with 
bit of ^iish determent 
water 



HflV€: 



Directions 




1. Praw a face on the top of the Styrofoam plate with 
crayone (NOT markers). 

2. Cover the plate with water about 1/4 inch (0.6 cm) 
deep. 

3. Sprinkle pepper onto the water (the freckles). 

4. Dip a toothpick into the dish determent. 
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Directions, continued 



5. Touch the toothpick to the eurface of the water. Obeerve. 

6. Send the plate home so the etudente can ehow their parente. 




Science Background 



The pepper floate on the water becauee of the surface tension of the water. 
The detergent breaks this surface tension as it spreads out onto the water 
from the toothpick. 



Connections 



Read Freckle Juice by Judy Blume. 



References 
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Science Concepts 

The activitiee in Water include theee ecience content concepte: 

Water ie neceeeary for the eurvival of all living things. 

Water is a substance that can easily change from one state of 
matter to another. Physical properties of water can change when the 
temperature changes. 

Our water supply is recycled through the earth’s water cycle. 
Different substances interact differently with water. 




Benchmarks 



These benchmarks from Denchmarke for Science Literacy apply to this unit: 

Some events in nature have a repeating pattern. The weather changes from 
day to day, but things such as temperature and rain (or snow) tend to be 
high, low, or medium in the same months every year. 

Chapter 4: The Physical Setting 
Section D: The Earth Grades K-2, page 67 

Water can be a lig^uid or a solid and can go back and forth from one form to 
the other. If water is turned into ice and then the ice is allowed to melt, the 
amount of water is the same as it was before freezing. 

Chapter 4: The Physical Setting 
Section D: The Earth Grades K-2, page 67 
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Benchmorks, continued 

'Mater left in an open container disappears, but water in a closed container 
does not disappear. 

Chapter4: The Physical Setting 
Section 3: The Earth Grades K-2, page 67 

When lic^uid water disappears, it turns into a gas (vapor) in the air and can 
reappear as a lic^uid when cooled, or as a solid if cooled below the freezing 
point of water. Clouds and fog are made of tiny droplets of water. 

Chapter 4: The Physical Setting 
Section 3: The Earth Grades 3-5, page 6S 

The sun warms the land, air, and water. 

Chapter4: The Physical Setting 

Section E: Energy Transformations Grades K-2, page 63 

Through science and technology, a wide variety of materials that do not 
appear in nature at all have become available, ranging from steel to nylon to 
lic^uid crystals. 

Chapter 8>: The Designed World 

Section 3: Materials and Manufacturing Grades 3-5, page 166 



IGi 
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ICE, 



No Hands! 



Topic: Ulciter and Chcinglng Its Stcite 



No Hcincis! 



Con you lift on Ice cube with string ond some salt? 

r 



Materials %/ List (per student or group) 

one ice cube on a paper plate 

two pieces of string or threa^i, 
each 6" (15 cm) long 
1 tsp. (5 mL) salt in a bathroom cup 
or salt shaker 



N66D for my doss; 



water in a small cup 






HflV6: 



Jce cubes 
.paper plates 

_6" pieces of string 
.teaspoon measure 
.salt 

.bathroom cups or shakers 
.water in a small cup 



plate 



string 



Directions 




1. Gwt each group an ice cube, ONE of the pieces of string, the salt, 
and a small cup of water. 

2. Challenge each group to find a way to lift the ice cube with the 
string ax\dior the salt. They may not use their hands to hold the 
ice cube while it is lifted. 
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Directions, continued 



5. Show the class liow to do this after they have tried for a few 
minutes. Do not allow so much time that the children become 
frustrated. 

4. Wet the center of the piece of string or thread with some 
water. Lay the string over the ice cube, with the wet part on 
the ice. Sprinkle salt on the top, especially where the string 
is. Wait about a minute and then gently lift the ice cube by 
holding onto the ends of the string. If you cannot lift the 
cube, add some more salt and try again in another minute. 

5. It is likely that the students will want to try this themselves after 

they know how to do it. They will need a new piece of string. If the 
string has salty water on it, then it doesn’t freeze to the ice cube. 




Science Background 



ice only 




melting point 0 °C 



The temperature at which a substance will melt is called its melting point or 
its freezing point. Both are the same temperature. Melting point is used if a 
solid is changing to a lic^uid, like ice to water. Freezing point is used if a lic^uid 
is changing to a solid, like water to ice. For water/ice this temperature where 
melting or freezing occurs is 52° Fahrenheit or 0° Celsius. 



ice + salt 




The salt lowei;s the freezing point of the ice and the ice starts to melt. 
Because this melting process regu/res heat, the resulting salt water solution 
becomes colder than the freezing point of pure water. This results in freezing 
together the wet string and the layer of relatively pure water directly under 
the string. The activity will not work well if salt gets under the string. 



melting point 
less than 0 °C 



This will last only briefly. As salt dissolves in the water under the string and 
heat transfers from the room, the newly formed ice, which is sticking the 
string to the ice cube, melts. 
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ICE, 



No Handful 



extensions 



You may want to e>cteiid this activity to the science table, where groups of 
students can experiment with different amounts of salt and/or time how long 
the string stays frozen to the ice cube. 



Connections 



Brainstorm about ways to make use of the fact that salt in water lowers its 
freezing point. Two common ways are in making ice cream and in melting ice 
on roads and sidewalks during winter storms. 



v> 



1 

JL 
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I scream, You scream, 



Topic: Uloter ond Changing Its State 




I scream, Vau scream, 

UJe all scream 
For ICC CRCmVI! 



Is salt needed to make ice creom? 



This recipe is ada^pted from Let’s Make Ice Cream! by Marilyn McMasters and 
The Amazing Milk Poof: by Catherine Ross. Another OjOOd reference is The 
Scoop on Ice Cream by Vicki Cobb. 



Materials ^ List (per student or group) I N€€D for my class: 



HflV€: 



1 gallon plastic zipper freezer bag 

1 pint plastic zipper freezer bag 

tablespoon measure 

1/2 teaspoon measure 

1/2 cup measure 

2 cups (472 mL) ice 

(About 16 pounds of ice will be needed for a class of 20) 

6 tablespoons (90 mL) of salt ^tablespoons of salt 

1/2 teaspoon (2.5 mL) vanilla ^teaspoons of vanilla 

1/2 cup (120 mL) milk cups of milk 

( 27 c. or whole tastes best and quart containers 
are easier than gallons for students to pour from) 



. gal. zipper freezer bags 
_ pint zipper freezer bags 
_ tablespoons 
_1/2 teaspoons 
_1/2 cup measuring cups 
_ cups oF ice 



1 tablespoon (15 mL) of sugar 
mittens or gloves (optional) 




, tablespoons of sugar 
. mittens or gloves 
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Directions 




1. Put the ice in the gallon plaetic zipper bag. 



0 tablespoons 




2. /\dd 6 tablespoons of salt to the ice. Seal the bag and shake. 




sugar 



). Mix 1 tablespoon of sugar, 1/2 teaspoon of vanilla, and M2, cup 
milk in the pint bag. Seal. 




4. Open the gallon eize bag of ice, and put the pint bag inside. 
The pint bag must be sealed. Now seal the gallon size again. 
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I scream. You scream, 



Directions, continued 




5. Shake the bags for about 5 minutes or until the mixture is frozen. 
This gets very cold. You might want to ask the students to wear 
mittens or gloves to do this part. 




6. Open the outside bag and remove the pint bag. Wipe the outside 
with paper towels before opening it to remove ail the salt water. 



7. Open the pint bag and enjoy eating the ice cream! 




Science Background 

A mixture of salt and water freezes at a lower temperature than pure water. 
The milk-sugar^vanilla mixture will not freeze at 0° Celsius, but at a 
temperature below this. When enough salt is added, the temperature in the 
outside gallon bag gets low enough to lower the temperature of the milk- 
sugar^anilla mixture until it freezes and becomes ice cream. 
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extensions 



Forget the salt! We 5 l qeet that the teacher do thie activity with the claee 
and deliberately “for. ?; to add the ealt to the ice. Make a point of noting 
that youro doeen’t 6.- er to be “working” ae the claee obeervee that their 
milk-6ugar-vanilla mi> u ^ ie freezing. 

After the claee hae e 'C ?d eating the ice cream, aek the claee to euggeet 
what you might have c m differently eince youre didn’t “work”. Someone \e 
likely to aek “Did you a d : he ealt?” At thie point, get another gallon bag, add 
the ice and ealt, and tner ^dd the pint bag and ite mixture and ehake. Now it 
will freeze, of couree. 

Reinforce the concept i 'a the ealt and ice \e needed for the freezing, and 
that ice alone will not fre^’z. the mixture in the pint bag. Label one gallon bag 
“ice” and add eome ice. L. bf another gallon bag “ice and ealt” and add ice 
and 6 tableepoone of eal. f al and ehake to mix. Aek the etudente to touch 
each of the bage. Doee on fc d colder than the other? 



A mixture of ealt and wate' freezee at a lower temperature than pure 
water or ice. How much the emperature \e lowered depende on how 
many particlee of the ealt a: ■ in the water — ^the more particlee of 
ealt that dieeolve, the lower ' ie freezing point. The eait muet dieeolve 
in the water for the temperat. re to be changed. When you reach the 
limit of how much ealt can diet ^Ive in the water, you can not lower the 
temperature more. The limit of he dieeolving of the ealt in water ie 
called the eaturation point. 



if you are ueing a Celeiue thermon ^ter, you will get a reading of leee than 
zero for the ice and ealt mixture. T e Zeleiue thermometer hae a zero 
point at the normal freezing point c f water, but temperaturee get colder 
than thie, so we have negative temperati.ree in the Celeius ecale. Thie \e read 
ae - (minue) degreee or the r-u, Tiber of de greee below zero. The loweet 
temperature poeeible \e ■ -2ZTb° C. This is t e temperature where the matter 
would not have any heat snergy at all. 



thermometer 



Measure Ihe temperccures of each. Put 1 cup of ice in each of two 
containers. Add 1 cup o: water to each. Put 1/2 cup of salt into one of 
the containers. Stir. La’ 1 it “salt + ice”. Put a thermometer into each 
container. We do not recc 'mend the use of mercury thermometers 
because of the toxicity of ie mercury if the thermometer is broken. Look 
for a “spirit filled” thermon- ter. (Available from Delta Scientific.) Read 
the thermometers every 5 ; inutes. 







ICE, 



O 
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I ecream. You scream. 



JT 



Connections 



Reod (3arth Fig & the Ice Cream Lady by Mary Rayner. Before you begin this 
activity, ask the students to write their own recipes for ice cream. When 
you finish the activity, send this recipe for ice cream home with your students. 
Attach it to the individual student recipes that were written before the activity. 

Moke Q clo'ss cookbook, include each child’s own ice cream recipe. Include 
the one that was used in class. Collect favorite recipes to make ice cream or 
recipes that use ice cream from the families of the students. Compile the 
recipes. This is a good project to do if you have a computer in your classroom 
for the students to use for compiling the cookbook. Investigate the resources 
at your local high school for binding and covering the pages into a book for 
you. Often the Industrial Arts Department will be able to do this. Distribute 
to the parents or ask the Parent Teacher Organization to help with the 
distribution at one of the local events. 

Reod Flavors” by 5hel Silverstein. Ask each student to name his/her 
favorite flavor of ice cream. Make a list. 

Survey another class. Be sure to include a category of “other” for flavors 
named only once, and a category of “none” for anyone who says they have no 
favorite flavor! Make a bor graph for the bulletin board of the favorite 
flavors and the number of students who choose each flavor for each class. 
Look for comparisons that are true statements from the graphs. For 
example, in which class do more students like chocolate? Flow many more 
students like strawberry in Ms. Brown’s class than in ours? 

UJrite o poem. Use the pattern in Dona Flerweck Rice’s poem. How Did That 
Go Again? from Bear Eesentials, May/June 1994 issue and add other verses. 



More Connections 



Many other ideas for things to do with ice aeom are published in Bear Eseentiaie, 
A Magazine of Creative Ideas for K-3 Teachers, May/June 1994 issue. 

In the Northern United States, find out about deicers other than salt. Visit 
a local hardware store and make a list of the deicers sold. Make a list of the 
names, the ingredients, the cost, and the size. After finding out about other 
deicers used in your area you can investigate how much they change the 
temperature of the water-ice-deicer mixture. Put 1/2 cup of the deicer in a 
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More Connections, continued 

mixture of 1 cup of ice and 1 cup of water. Stir. Measure the temperature. 
Which one lowers the temperature the most? (-4 is a colder temperature 
than -2 since it is farther “below zero”). Does all of the deicer dissolve? Have 
someone from the road crew talk to the class about snow and ice removal 
from the highway. 

Investigate the hazards of ice on the wings of an airplane. Find out what 
the airlines use to prevent the ice buildup. 

Find out about the environmentol hozards of deicers. What are some 
substitutes that can be used on the roads? (For example, cinders and small 
stones can be used to provide traction on the ice, instead of melting it. The 
cinders and stones would not lower the melting point of the ice because they 
do not dissolve in water.) What are other means of reducing salt use? 
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ICE. 



1 ecrcam, You ecrcam, 



Houl Did That Go Again? 



by Dona Heruieck Rice, 


in Bear essentials, Moy/June ^994, page 24. 


/ shout. 


/ whoop. 


You shout, 


You whoop. 


lA/e all shout 


We ail whoop 


For. . . pickled snout? 


For... spinach soup? 


/ shriek, 


NOW WAIT A MINUTE! 


You shriek. 


This isn’t right! 


We all shriek 


This Just ruins 


For... buzzard’s beak? 


My appetite! 


1 wish. 


There’s got to be 


You wish. 


Another rhyme! 


We all wish 


5o let’s try it 


For... jellyfish? 


Just one more time. 


1 cry. 


Oh, yes, of course. 


You cry. 


1 remember. 


We all cry 


Now here we go 


For... tuns pie? 


All together. . . 


/ squeal. 


1 ecream, 


You squeal. 


You ecream. 


We all squeal 


We all scream 


For... banana peels? 


For... ice cream! 
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1 scream, You scream, 



^ My name is — 

Qncl here is my recipe for ice cream. First you need 
these ingredients: 



Then you mix and 

• 



And finally you have ice 
cream! 
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Attached to this page is your chiid’s 
invention of a recipe for ice cream! 

After writing this recipe, we made 
ice cream in class. Here is the recipe we used. 




Your child will enjoy showing you how to do this. 



Ingredients 



One tray of ice cubes 
6 tablespoons of salt 
1 gallon plastic zipper freezer bag 
1 pint plastic zipper freezer bag 



1/2 cup milk 
1/2 tsp. vanilla 
1 tablespoon of sugar 



How to mix 



First, put the ice and salt in the gaiion plastic 
zipper bag. Then put the vanilla, miik, and sugar 
into the pint bag. Seai the pint bag. Be sure that it 
is sealed. Put the pint bag into the gallon bag and 
seal the gallon bag. Shake the bags for about 5 
minutes until the mixture in the pint bag freezes. 
Then ENJOY your ice cream! 





Why is the salt needed with the ice? 



The salt and water mixture has a lower freezing point than ice without the 
sait. The temperature of the ice sait mixture is less than 0°C or 32°F and so 
the ice cream mixture freezes. Just ice is not cold enough to freeze the milk- 
vanilla-sugar mixture... Ask your child to explain this to you! 
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I scream, You scream, 




iy ©wo 






1 

.f’- b ^ 
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Super Sctence Connectione 



Waiting on Wator 



Topic: lUoter cind Changing Its State 



Uloiting on lUoler 



Houi long lulll it take for ujoter to evoporote? 




Directions 



1, Fill each of two cups with the same amount of water. 




Discussion 



How Ion 0 do you think it will be until all the water is evaporated in the open 
cup? 
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V^ater 



Discussion, continued 



How long do you think it will be until all the water is evaporated in the covered 
cup? 



Where is the water when it is evaporated out of the cup? 



Whac’s the variable in this experiment? (cup open or closed) 



Science Background 




beginning after 

open cup 



Water evaporates from the lic^uid state to the gas state. Eventually, 
in the open container, all the lic^uid water will evaporate and the water 
vapor will be added to the air. In the closed container, however, the air 
trapped inside the cup will only be able to hold a certain amount of 
water vapor. At that point, tr.e air is “saturated” with water, and the 
level of the water inside the cup will remain at the same level. 




beginning after 

covered cup 



extension 



Build a terrarium. How is the terrarium like the covered cup? (water is kept 
inside the container) How is the terrarium different from the covered cup? 
(plants inside can be using or giving off water) 
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Waiting on Water 



Connection 



Find out about suiimming pool covers. Ask someone who has a pool or talk 
to someone that sells swimming pools. How much water can evaporate from 
the pool when it is not covered? What does the cover do besides helping to 
keep the water clean? 





' } 
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Where Does the Water Go'^ 



Topic: lUoter and Changing lS;s Slale 



Ulhere D^es Ihe lHaler Go? 



Ulhat can lue learn about; Ihe ujoler cyde? 



G 



Matcriois ✓ List (per sti,'denc or gi oup) ! N€vD for my doss: 



pint plastic zipper bag 
5 oz (90 mL) (bathroom) cup 
water (color with blue food coloring) 



tape 

sunny window 



bags 
, Clips 
_water 

_food coloring 
_tape 



HflV€: 



P^3EiCTRSgZS«S^ .rai^g2S90R2iS3J5ri 



Dlrecdofis 




1. Fill the cup about half full ofthe blue 
colored water. Hold the bag by one 
comer of the top. Tape the cup 
upright inside the bag at the 
opposite comer, so that the bottom 
of the cup is at least one inch from 
the bottom comer of the bag. 




2. Seal the bag, without spilling the water. Tape the bag, on the 
diagonal, to a sunny window. 



3. Observe the bag two times a bay for three or four days. 




, 1.0 0 
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Discussion 



How does the water get out of the cup? (evaporation, water becomes water 
vapor from the heat of the sun) 

What happens to the water after it evaporates? (Some remains in the air, 
some condenses) 

How does it rain inside the bag? (clrops of water get big enough to run down 
the side) 

Where does the water go when it rains? (into the puddle on the bottom) 
Does the water still evaporate? (Yes) 

Did the food coloring evaporate? (No) 



Science Background 



This activity demonetratee a part of the water cycle. VJater evaporates from 
the licj^uid state to the gas state. Eventually the air holds all the water vapor 
that it can. The amount of water vapor that the a\r can hold depends on the 
temperature of the air. Warm air can hold more water vapor than cold air. If 
the air contains as much water vapor as it can hold and the temperature 
then drope, the vapor begins to conclense to form small drops of water. This 
is how a cloud forms. The drops of water then get big enough to fall as rain. 
The rain collects in a puddle at the lowest part of the bag, just as it collects 
in puddles, lakes and streams in nature. 



\ / 




Where Does the Water Gol 



Science Background, continued 

Evaporation is a way to purify the water. The food coloring did not evaporate 
with the water. Many of the usual impurities in water do not evaporate. 
Distilled water is prepared for sale by boiling tap water (to make it evaporate 
as fast as possible) and then condensing and collecting the steam that 
formed. When tap water boils, pure water evaporates. The impurities remain 
behind in the water that has not yet evaporated and it becomes more and 
more impure. 



Connections 



n Poem for Uloter 

P/ease conserve our water 
Don’t /et /t run. 

If we waste it. 

Soon we'll have none. 



Read It Looks Like Spilt Milk by Charles Shaw. 

Find out about the types of clouds. Clouds can be layered, fluffy, stormy, or 
feathery. Layered clouds are closer to the ground than fluffy clouds. Stormy 
clouds are even higher in the sky and feathery clouds are even higher in the 
sky. Fog is a cloud at ground level. Use cotton balls and shape them to 
match the type of cloud and glue the cotton to the picture. This idea for 
modeling clouds is from page 59 of Science Process Skills by K^ren L. 

Ostlu nd. 
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Name 



feathery 



stormy 



fluffy 
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Name 



Cloud Types # 

Picture 



Low, heavy 
rolls 




Layered 




Fog, 

ground fog 
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Ocean Water 



Topic: lUciter one) Chonging Its Stole 



Oceein Uloler 



Ulhot happens when soft uioter evaporates in o covered) dish? 





Materials List (per student or group) 


1 N€€D for my class: 


1 HflV€: 




1 clear salad tray with cover, from a 
fast food restaurant 
food coloring 

1/2 cup (112> mL) salt dissolved in 
1 cup (236 mL) of water OR sea water 
1 cup (236 mL) tap water OR 
1 cup creek water 


salad trays 






food coloring 






salt water 






fresh water 












Directions 




fresh vv^^ter sea water 





1. Put 1/2 cup of sea water and 1/2 cup of the fresh water 
into two paper cups. Allow each to evaporate and 
compare the results. 

2. To prepare the tray, the teacher should dissolve the 
salt in the water and put in a few drops of the food 
coloring. Pour the water into the tray. Tape the tray 
shut with clear tape. Mark the line for the level of the 
water on the outside of the tray with a permanent 
marker. Each day, have the class observe the tray and 
write in a journal about what they see happening. 
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Water 



Discussion 



The goal ie to have the stuclente obeerve ae many thinge ae poeeible and 
explain what they observecl. Some cj^ueetione for them to think about: How did 
the water get to the top of the container? Howdiel it get clear? Do you think 
the water on the top mu\d taste salty? Did the water level in the bottom get any 
lower? Where (X\d the crystals come from? REMEMDEI^ you are not looking for 
thorough science explanations here! The goal is to have the students observe and 
think about how it might work. 



6ea water is the most abundant liq^uid mixture. (Air is the most abundant 
gaseous mixture.) The term that scientists use to describe a mixture where 
one or more substances are dissolved in another substance is solution. In an 
open container, eventually all the water will evaporate and salt originally 
dissolved in the water will be left in the container. You will see the salts 
crystallize as the water evaporates. The main salt in the ocean water is 
sodium chloride, which is the chemical name for table salt. 



Inside the closed container, some water evaporates from the bottom and 
goes into the air. Eventually, you will see water condensation on the top and 
sides of the tray. The salt does not evaporate. When enough water 



You can see this because the water on the bottom is colored, but the water 
that condenses is colorless. 



Investigate houi dish detergent, noils, ond pennies are affected by sea water 
and fresh water. Put 1/2 cup of sea water and 1/2 cup of fresh water into two 



Science Background 



clear condensed 
watT" 




salt 




before 

evaporation 



fresh water after 
evaporation 



salt water after 
evaporation 



water, salt, and 
food coloring 



evaporates, you reach the saturation point of the salt water, and some of 
the salt crystallizes on the bottom. The food coloring does not evaporate. 



extensions 
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extension, continued 



paper cups. Put 5 drops of dish determent in each and stir. Compare the 
soap suds that result. Put 1/2 cup of sea water and 1/2 cup of fresh water 
into tv/o paper cups. Add a nail to each and observe the changes over several 
days. Repeat with a penny added to each. All the dissolved material makes it more 
difficult for the salt water to form soap suds and increases the corrosion of the 
nail and the penny. 



find out obout the votobulory words of evaporation and condensation. Find 
out about ice, water, and water vapor. Find out about gas, lic^uid, and solid. 

find out obout the uioter cyde. Find out about how water is an important part 
of the weather. Read The Magic School Sue at the Waterworks by Joanna Cole. 
See the activity “Where Does the Water Go” in this unit. 

To show the evaporation of water, go outside oftcr o rain. Have each child 
draw the outline of a puddle with chalk and write their name nearby. After two 
hours, go outside again and find the puddle and its chalk outline. What 
happened? Some other recommended books about rain are Rainy Pay Stories 
and Foems by Caroline Feelder Saur. 

To reinforce the idea of a cycle, tell this story from Tracey McFarland. It was 
published in Science Grasp 1992. 

“A family of teddy bears goes into the woods for a picnic. They find a nice 
pond to spread their blanket by. The sky is filled with big, puffy, white 
clouds. The sun begins to dry out (evaporate) the moisture from the 
grass and the water from the pond. This continues until the clouds get 



clo'jds lighter, and the wind blows away the clouds. The sun comes out, 
and the bears put away their umbrellas. The sun begins to dry up the 



the sky in the form of water vapor. The vapor is cooled until fluffy, white 
clouds are formed in the sky. The clouds continue to gather moisture 
(condensation) until they get darker and heavier. It begins to rain, so the 
teddy bears put out their umbrellas....” 

The story continues until someone in the class points out that the story is 
repeating or going over and over. 



Connections 





darker and heavier, and the sun is no longer seen. The clouds get so heavy 
that it rains, so the bears put up their umbrellas. The rain makes the 



moisture from the grass, puddles, pond, etc. The moisture goes up into 
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Water 



Connections, continued 

Another recommended book is The Stream by Naomi Russell. 

Some recommended nonfiction books about water and weather are Rain and Hail by 
Franklyn Sranley and The Science Sook of 'Hater by Neil Ardley, Follow the Hater 
from Brook to Ocean Arthur Dorros, and The Cloud Sook by Tomie de Paoli. 

For a bulletin board, write a raindrop poem. Use an outline of a water drop 
for the poem. Color the paper blue or cover the paper with blue cellophane. 

Find out about ice and its effect on geography and the earth. Investigate 

icebergs ond giaciers. Find out about oceans. 
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Ocean Water 




condensation 






avaporation 
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Wat<5r Motion 



Topic: lUoter and Changing Its State 



lIlQler Moliofi 



Does temperature change the behavior of uioter? 



Materials List (per student or group) ! N€€D For my doss: 1 HflV€: 

ac^uarium ac^uarium 

2 clear containers with caps and containers 

narrovj necks, e. 0 . peppermint extract bottles 
red and blue food coloring ^food coloring 



Directions 



1. Fill the ac[uarium v/ith cold water. 

2. Fill one bottle with hot water colored blue. Fill the other with cold 
water colored red. Fill the bottles to the very top. 



5 . Lightly place the caps on the bottles. Do not screw them on. 



4. Place both of the containers in 
the bottom of the ac^uarium. 
Carefully knock off the caps. 

5. Observe. 
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Water 




Discussion 



What happens? (the blue water rises out of the container and mixes with the 
other water, the red water remains inside its container and doesn’t mix) 



Science Dockgrouncl 



The hot water is less dense than the cold water, so it rises. Density is mass 
per unit volume. It is the property that determines if a material will float or 
sink in water. In Italian salad dressing, the oil has a lower density than the 
water and therefore the it floats on the water. 

Temperature affects the density of a substance. At most temperatures, 
cold water is more dense than warm. An exception occurs near the freezing 
point of water. Water is most dense at 4 °C (about 39 °F). Below this 
temperature the density decreases. Hence ice (which is atO °C or colder) will 
float on wa ter. 

In this activity, we see that the less dense warm water is rising through the 
colder water. The food coloring makes the movement of the water easy to see. 



extensions 




balls 




balls 



Color tht lUQter in the oquorium yellow before knocking off the bottle caps. 
As the blue water mixes, there will be a color change to green. 

One way to exploin densitv to your students is to put the same number of 
cotton balls in each of two clear cups. Have the class countZO cotton balls 
and put them into a clear cup. If a balance is available, weigh the 20 cotton 
balls. Repeat this in a second cup. Both cups have the same weight of cotton 
balls. Mark the line on the cup that shows how much of the cup is filled by the 
cotton balls. This is the volume of the cotton balls. Now sc^uash the cotton 
balls in one of the cups. This cup now has a lesser volume of cotton balls, so 
it has a greater density than the other one. Emphasize that the weight 
stayed the same, but that it takes up less space. You may want to reweigh 
the cotton balls to show that the mass has not changed. 



1 




O 



154 Super Science Connections 



ICE, 



'Hater Motion 



Connection 



Study the oceon currents. Two teachers’ resources are Diving Into Oceans 
in the Ranker Kick’s NatureScope series and The Sea, by Leonard En^el and 
the editors of LIFE, Some non-fiction children’s books include Oceans (A New 
T rue Sock) by Katharine Carter and Oceans by Martin Sramwell. 
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Ma^ic Sand 



Topic: UJoter ond Changing Its State 



Mogic ScincI 



Ulhot is "magic" about this sand? 



Materials t/ List (per student or group) I N€€D for my doss: 



Magic Sand* (about 1/2 cup) 

plastic spoon 

rubber cement 

2 clear containers 

water 

pencil 

paper towels 



_ containers of sand 

_ plastic spoons 

.rubber cement 

.clear containers 

.water 

.pencils 

.paper towels 



I HflV€: 



* Available from: 

Educational Innovations, Item # 55-2, Flinn Scientific, “Mystic Sand”, Item 
#AF4304, Clifford W. Estes Co., “Astro Sand”. Minimum c^uantity for "Astro Sand" 
is 5 lbs. (2.3 kg). 



Directions 





1. Put some rubber cement on the spoon. Dip it into a container 

of Magic Sand, so that the spoon is coated with the sand. 

2. Put a drop of water on the spoon. Observe. 
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Watar 



Directions, continued 

3. Put a cup of water in a clear container. Slowly pour the Ma^ic 

Sand into the water. Touch the sand under the water with your 
finders. Use a spoon to remove some of the Ma^ic Sand from the 
water OP pour off the water. The sand will be dry! 

4. Carefully pour a layer of Ma^ic Sand onto the surface of the 

water. The surface tension of the water will make the sand float. 
Take a pencil and slowly push it through the sand into the water 
about a (Quarter of an inch. The Ma^ic Sand will coat the pencil. 
Now pull the pencil out — it will be dry! If you poke the pencil deeper 
or more c^uickly, you can break the surface tension of the water 
and the sand falls to the bottom of the cup. 

5. Ma^ic Sand can be reused. Place the sand on a paper towel to air 

dry before storing it. 



Science Background 




Ma^ic Sand is not wet by water. It has been coated with a special 
chemical that ^ives it its “ma^ic” properties. Ordinary sand absorbs 
water and becomes wet throughout. Magic Sand doesn’t absorb 
water and doesn’t mix with it. Scientists call substances that are 
not attracted to water “hydrophobic”, which means “water-fearing”. 
Oil is also hydrophobic — oil and water do not mix. Because Magic 
Sand and water do not mix, you can do many things with it that you 
can not do with ordinary sand. When you put a drop of water on the spoon 
with magic sand, the water beads up and rolls off the sand. When you poured 
the sand into the water it clumped together, minimizing its contact with the 
water. And when you poke a pencil into the sand floating on water, it avoids 
the water by coating the pencil. 



extensions 



Repeat the octivities using ordinary send. Observe how the ordinary sand 
behaves differently. 
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extensions, continued 



puddle of water 




tiaaue with _ 
Scotchguard 



The coating on the eand ie like the oubotance that ia uaed 
to make 6cotchguard™fabric protection. 6pray one tiaaue 
with a water repellent epray like 6cotchguard™. Allow it to 
dry. Place the tiaaue over the top of a clear pitcher and put 
a rubber band around the top of the pitcher to hold the 



tiasue in place. Do the aame thing with a eecond tiaaue 



that haa not been treated with Scotchguard™. Pour 1/4th 
of a cup of water onto each of the tiaauea. The untreated 



tiaaue will break. The treated tiaaue will hold the water for aeveral minutea, if 
it haa been thoroughly coated. 



Investigate the discovery of Scotchguord™ by reading Jonea, Charlotte 
Foltz. Mistakes That Worked. Doubletiay. 1991 or writing to 3M for The 
Quality Standard, Winter, 1993. Available from the Marketing Service 
Coordinator, 3M Speciality Chemicala Diviaion, 3M Center, St. Paul, MN 
55144-1000. 012-733-1110. 

Investigate the word "hydrophobic". 

What other worda have the ending of phobic? 

Read Johnny Castleseed by Edward Ormondroyd. 



Vitz. E. Journal of Chemical Education. 1990. 07(0), 512-515. 

Shakhaahiri, Saaaam Z. Chemical Demonstrations: A Handbook for Teachers 
of Chemistry, Vol 111. Univeraity of Wisconsin Preaa. 1909. Demonstration 
9.24, page 305-300. 

Ormondroyd, Edward, Johnny Castleseed. Houghton Mifflin. 1900. ISSN #0- 
395-47947-9 
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Sinking Ice 



Topic: UJoter and Changing Its State 



Sinking Ice 




Directions 




1. Fill one container half full with water. 

2. Fill the other half full with rubbin0 alcohol. 





O SAFETY NOTE: Be 6ure to use the alcohol in a well ventilated area since it 
evaporates cj^uite easily. Rubbin0 alcohol is also flammable, so be sure there 
are no flames in usel Avoid eye contact. If any is splashed in the eye, rinse 
with water for 15 minutes. 



3. Put several ice cubes in each container. 
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Water 



Discussion 



Do the two lic^uids look alike? (yes) Do they have the same smell? (No) 

Preclict what will happen when the ice cubes are put into the li(^uids. 

Howcio we know that the li(^uids are elifferent? (smell, ice sinks in the rubbing 
alcohol) 

Is it safe to cirink something that looks like water if you aren’t sure that it is 
water? (No — ^alcohol anci other licj^uids can look like water but are not safe to 
drink!) 



Science Dockground 



Water, at a temperature just above its freezing point, has a density of 1.00 gram 
per milliliter. Ice is less dense than water at this point, so it floats in the water. 
Ice is an exception — most solids are more dense than the li<^uid of the same 
substance. This exception is very important to life on the earth. It means that in 
winter when ice forms it stays on the top of lakes and rivers. Since it stays on 
the top, in spring the sun and warmer air can melt the ice. If ice were more dense, 
it would sink to the bottom of rivers and lakes. It would be much more difficult for 
the sun to melt it in the spring. Probably after a few winters, the water would be 
completelyfrozen. 

Rubbing alcohol is less dense than water. Its density is only 0.73 grams per 
milliliter. It is also less dense than the ice, so the ice sinks. We can determine the 
order of the densities: Water is greater than ice which is greater than alcohol. 



extensions 




Another uioy to show the density differences: put some 
water and a few drops of food coloring in a cup. Add several ice 
cubes. Carefully pour some rubbing alcohol on top of the water. 
The ice cubes will stay at the level of the water. You have to do 
this slowly, so that the alcohol and water layers do not mix. 
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Mciking Connections 



Contents: By Title, niphcibeticolly 



Animal Coats 


Insulation 


67 


Set You Can’t 


Pressure 


109 


Slubber Sag 


Insulation 


57 


Suttons 


Introduction 


xlx 


Classifying Cards 


Introduction 


xxi 


Clothing from Plants and Animals 


Insulation 


75 


Dyeing Wool... (Extension) 


Insulation 


79 


Fabulous Fancy Fabric 


Color and Light 


25 


Firefly Light 


Color and Light 


45 


Fizzing I 


Pressure 


65 


Fizzing II 


Pressure 


105 


Fly, Fly Sutterfly (Extension) 


Color and Light 


15 


Freckle Face 


Surface Tension 


145 


Gels of Color 


Co\orar\d Light 


19 


Inv/estigating Insulators 


Insulation 


01 


Is Slack Really Slack? 


Color and Light 


5 


Looking at Lather 


Surface Tension 


121 


Magic Sand 


Water and Changing Its State 


167 


Mama Find Your Saby (Extension) 


Insulation 


71 


Milk Explosion, The 


Surface Tension 


151 


Mystery Fen, The 


Color and Light 


7 


Needle Floats, A 


Surface Tension 


145 


No Hands! 


Water and Changing Its State 


149 


Ocean Water 


Water and Changing Its State 


175 


Rainbows Without Rain 


Color and Light 


27 


Rainbow Grid and Goggles 


Color and Light 


55 


Rainbow in a Jar 


Color and Light 


41 


Seltzer Salloon, A 


Pressure 


69 


Seltzer Surprise 


Pressure 


95 


Sinking Ice 


Water and Changing Its State 


191 


Thwarting Thawing 


Insulation 


51 


Tony the Tlger*^^ Di^^er 


Pressure 


111 


Waiting on Water 


Water and Changing Its State 


105 


Water Motion 


Water and Changing Its State 


165 


...We all Scream for ICE CREAM 


Water and Changing Its State 


155 


What’s In the Sag 


Introduction 


xvil 


Where Does the Water Go? 


Water and Changing Its State 


109 
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Making Connections 



Contents: 8y Science Keyiuord or Concept 



Kevuiord or Concept 


Title of Activity 


Page 


flir pressure 


Bet You Can’t 


109 




Tony the Tiger™ Diver 


111 


Alcohol 


Fabulous Fancy Fabric 


23 




Sinking Ice 


191 


Amphibian 


Animal Coate 


67 


Angler fish 


Firefly Light 


45 


Animal homes 


Animal Coats 


67 


Animol insulation 


Blubber Bag 


57 


Animal tracks 


Animal Coats 


67 


Animals that make bubbles Looking at Lather 


121 


Antacids 


Fizzing 1 


65 




A Seltzer Balloon 


69 




Seltzer Surprise 


93 


Balloon 


A Seltzer Balloon 


69 




Bet You Can’t 


109 


Birds 


Animal Coats 


67 




Blubber Bag 


57 


Bubble shopes 


Looking at Lather 


121 


Bubbles 


Fizzing 1 


65 




Fizzing 11 


105 




Looking at Lather 


121 




Seltzer Surprise 


93 


Butterfly 


Fly, Fly Butterfly (Extension) 


15 


Butterfly tower 


Fly, Fly Butterfly (Extension) 


15 


Copillary oction 


The Mystery Fen 


7 


Corbon dioxide 


Fizzing 1 


65 




Fizzing 11 


105 
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Contents: By Science Keyword ur Concept, continued 



Keyuiord or Concept 


Title of Rctivity 


Poge 


Carbon dioxide, continued 


A Seltzer Walloon 


69 




Seltzer Surprise 


93 


Cartesian diver 


Tony the Tiger™ Diver 


111 


Chemical reaction 


Firefly Light 


45 




Fizzing I 


65 




Fizzing II 


105 




A Seltzer Walloon 


69 




Seltzer Surprise 


93 


Chromotogrophy 


Fabulous Fancy Fabric 


23 




The Mystery Fen 


7 


Clothing as an insulator 


Clothing from Plants and Animals 


73 




Investigating Insulators 


61 


Clouds 


Where Does the Water Go? 


169 


Color 


Clothing from Plants and Animals 


73 




Fabulous Fancy Fabric 


23 




Gels of Color 


19 




Is Slack Really Slack? 


3 




The Mystery Pen 


7 




Rainbows Without Rain 


27 




Rainbow Grid and Goggles 


33 




Rainbow in a Jar 


41 


Color filters 


Rainbow Grid and Goggles 


39 


Condensation 


Ocean Water 


175 




Where Does the Water Go? 


169 


Conductors 


Slubber Sag 


57 




Thwarting Thawing 


51 


Convention, invention 


Looking at Lather 


121 


Convention, science 


The Milk Explosion 


131 


Cotton 


Clothing from Plants and Animals 


73 




Mama Find Your Saby (Extension) 


71 
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Making Connection© 



Consents: By Science Keyiuorci or Concept, continued 



Kevuiord or Concept 


Title of Activity 


Page 


Crystals 


Ocean Water 


175 


Deicers 


...We ail Scream for ICE CREAM 


155 


Density 


Sinking Ice 


191 




Tony the Tiger™ Diver 


111 




Water Motion 


1S3 


Detergent 


Freckle Face 


145 




The Milk Explosion 


131 


Diffraction groting 


Rainbow Gri^l an^l Goggles 


33 


Distiileci uioter 


Ocean Water 


175 


Dyeing 


Dyeing Wool with Rool Ai^l™ (Extension) 


79 




Fabulous Fancy Fabric 


23 


Corth science 


Ocean Walter 


175 




Seltzer Surprise 


93 




Waiting on Water 


105 




Water Motion 


1S3 




Where Does the Water Go'? 


109 


energy 


Animal Coats 


07 




Slubber Sag 


57 




Firefly Light 


45 




investigating Insulators 


01 




Seltzer Surprise 


93 




Thwarting Thawing 


51 


evaporation 


Ocean Water 


175 




Waiting on Water 


105 




Where Does the Water Go'? 


109 


Fat 


Slubber Sag 


57 




The Milk Explosion 


131 


Feathers 


Animal Coats 


07 




Slubber Dag 


57 


Fibers 


Clothing from Plants an^l Animals 


73 




Dyeing Wool with Rooi Ai<^™ (Extension) 


79 
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Making Connections 



Contents: By Science Keyiuord or Concept, continued 

Keyword or Concept Title of Activity Poge 



Fireflies 


Firefly Light 


45 


Fish 


Animal Coats 


67 


Flax 


Clothing from Plants and Animals 


73 


Freezing Point 


No Hands! 


149 




Sinking Ice 


191 




Ocean 'Hater 


175 


Fur 


Animal Coats 


67 


Gas 


Set You Can’t 


109 




Fizzing 1 


65 




Fizzing II 


105 




A Seltzer Balloon 


69 




Seltzer Surprise 


93 




Tony the Tiger™ Piver 


111 




Waiting on Water 


165 




Where Poes the Water Go? 


169 


Geysers 


Seltzer Surprise 


93 


Glaciers 


Ocean Hater 


175 


Heat 


Animal Coats 


67 




Blubber Bag 


57 




Clothing from Plants and Animals 


73 




Investigating Insulators 


61 




Thwarting Thawing 


51 


Hydrophobic 


Magic Sand 


167 


Ice creom 


...He all Scream for ICE CREAM 


153 


Icebergs 


Ocean Hater 


175 


Insulotors 


Animal Coats 


67 




Blubber Bag 


57 




Clothing from Plants and Animals 


73 




Investigating Insulators 


61 




Thwarting Thawing 


51 
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Making Connections 



Contents: 0y Science Keyword or Concept, continued 



Keyword or Concept Title of Activity 



Life cycle 


Fly. Fly Butterfly (E>cten5ioii) 


15 


Life science 


Animal Coats 


67 




Blubber Bag 


57 




Clothing from Plants and Animals 


73 




Firefly Light 


45 




Fly, Fly Butterfly (Extension) 


15 


Light 


Firefly Light 


45 




Rainbows Without Rain 


27 




Rainbow Grid and Goggles 


33 




Rainbow in a Jar 


41 


Light rotation 


Rainbow in a Jar 


41 


Light sticks 


Firefly Light 


45 


Liquid 


Fi 2 zing 1 


B5 




Fizzing II 


105 




The Milk Explosion 


131 




No Hands! 


149 




Ocean Water 


175 




Sinking Ice 


191 




A Seltzer Balloon 


69 




Waiting on Water 


165 




Where Does the Water Go? 


169 


Magnify 


Clothing from Plants and Animals 


73 




Rainbows Without Rain 


27 




Classifying Carde 


xxi 


Mommals 


Animal Coats 


67 


Melting 


No Hands! 


149 




Sinking Ice 


191 




Thwarting Thawing 


51 




...We all Scream for ICE CREAM 


153 


Melting point 


No Hands! 


149 




. . . We all Scream for ICE CREAM 


153 
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Contents: By Science Keyuiorcl or Concept, continued 



Keyiuord or Concept 


Title of fletivity 


Pogc 


Milk 


The Milk Explosion 


131 




...We ail Scream for ICE CI^EAM 


153 


Mixture 


Fabulous Fancy Fabric 


23 




Fizzing I 


S5 




Fizzing II 


105 




Gels of Color 


19 




Is Slack Ideally Slack? 


3 




The Mystery Pen 


7 




Ocean Water 


175 




A Seltzer Salloon 


S9 




...We all Scream for ICE CPEAM 


153 


Molecule 


Set You Can’t 


109 




Painbow in a Jar 


41 


Moths 


Fly, Fly Sutterfly 


15 


Ocean currents 


Water Motion 


1S3 


Oceons 


Ocean 'N aster 


175 




'Hasten Motion 


1S3 


Penguins 


Slubber Sag 


57 


Polarization 


Painbow in a Jar 


41 


Pond skater insects 


A Needle Floats 


143 


Pressure 


Set You Can’t 


109 




Fizzing I 


. '5 




Fizzing II 


105 




A Seltzer Salloon 


S9 




Seltzer Surprise 


93 




Tony the Tiger™ Diver 


111 


Prism 


Painbows Without Pain 


27 


Rain 


Ocean Hater 


175 




Where Does the Water Go? 


169 
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Contents: By Science Keyuiord or Concept, continued 



Keyword or Concept 


Title of Activity 


Page 


Rainbow 


Rainbows Without Rain 


27 




Rainbow Grid and Goggles 


35 




Rainbow in a Jar 


41 


Reptiles 


Animal Coats 


67 


Sait 


Classifying Cards 


xxi 




No Hands! 


149 




Ocean Water 


175 




. . .We all Scream for ICE CREAM 


155 


Salt woter 


No Hands! 


149 




Ocean Water 


r.’5 




.. .We all Scream for ICE CREAM 


153 


Scotchguard™ 


Magic Sand 


157 


Smell 


Mama Find Your Baby (Extension) 


71 




Sinking Ice 


191 


Solid 


Fizzing 1 


55 




Fizzing 11 


105 




No Hands! 


149 




A Seltzer Balloon 


59 




Sinking Ice 


191 




Thwarting Thawing 


51 




. . .We all Scream for ICE CREAM 


153 


Solubility 


Fabulous Fancy Fabric 


23 




The Mystery Fen 


7 




No Hands! 


149 




Ocean Water 


175 




. ..We a!! Scream for ICE CREAM 


153 


Sound 


Seltzer Surprise 


93 


Snakes 


Animal Coats 


67 


States of matter 


Fizzing 1 


55 




Fizzing II 


105 




No Hands! 


149 




Ocean 'Hater 


175 




A Seltzer Balloon 


59 
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Making Connections 



Contents: By Science Keyword or Concept, continued 

Keyujord or Concept Title of fletivity Pqqg 



States of matter, continued 


Seltzer Surprise 


93 




Sinking Ice 


191 




Thwarting Thawing 


51 




Waiting on Water 


165 




...We all Scream for ICE CREAM 


155 




Where Poes the Water Go? 


169 


Sun 


Rainbow Grid and Goggles 


33 




Rainbows Without Rain 


Z1 




Sinking Ice 


191 




Thwarting Thawing 


51 




Where Poes the Water Go? 


169 


Sunlight 


Rainbows Without Rain 


Z1 


Rainbow Grid and Goggles 


33 


Surfoce tension 


Freckle Face 


145 




Looking at Lather 


121 




Magic Sand 


167 




The Milk Explosion 


131 




A Needle Floats 


143 


Temperature 


Firefly Light 


45 




Investigating Insulators 


61 




No Hands! 


149 




Sinking Ice 


191 




Thwarting Thawing 


51 




Water Motion 


1S3 




...We all Scream for ICE CREAM 


153 




Where Poes the Water Go? 


169 


Terrariums 


Waiting on Water 


165 


Variables 


The Milk Explosion 


131 




Seltzer Surprise 


93 




Waiting on Water 


165 


Vertebrates 


Animal Coats 


67 


Volcanoes 


Seltzer Surprise 


93 
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Making Connections 




Contents: By Science Keyword or Concept, continued 



Kevuiord or Concept 


Title of Activity 


Page 


UJoter 


Clothing from Plants and Animals 


73 




Freckle Face 


145 




Magic Sand 


1S7 




A Needle Floats 


143 




No Hands! 


149 




Ocean Water 


175 




Sinking Ice 


191 




Waiting on Water 


105 




Water Motion 


103 




...We all Scream for ICE CREAM 


153 




Where Does the Water Go? 


169 


UJoter cycle 


Ocean Water 


175 




Where Does the Water Go? 


169 


UJoter repellent 


Magic Sand 


107 


Weather 


Ocean Water 


175 




Water Motion 


103 




Where Does the Water Go? 


169 


Wholes 


Slubber Sag 


57 


Wool 


Clothing from Plants and Animals 


73 




Dyeing Wool With Rod Aid™ (Extension) 


79 
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Making Conncctione 



Contents: By Connection 

Rrl: Connections 



Art 


Title of Activity 


Poge 


Anifflol trock prints 


Animal Coate 


67 


Bubble beosts 


Looking at Lather 


121 


Butterfly 


The Myetery Pen 


7 


Christmos ornoment 


Fly. Fly Butterfly (Exteneion) 


15 


Color pottern 


The Milk Exploeion 


131 


Color wheel 


Rainbow Grid and Gogglee 


33 


Coloring projects 


Rainbow Grid and Gogglee 


33 


Dyeing fobric 


Fabuloue Fancy Fabric 


23 


Dyeing wool 


Dyeing Wool with Kool Aid™ (Exteneion) 


79 


Foce 


Freckle Face 


145 


Flower 


The Myetery Pen 


7 


Greeting card 


Firefly Light 


45 


Heort 


The Myetery Pen 


7 


Light neckloces 


Firefly Light 


45 


Puddle pictures 


Oc&an Water 


175 


Roiny doy pictures 


Gele of Color 


19 


Turkey 


The Myetery Pen 


7 


lUindow decoration 


Gele of Color 


19 
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Contents: By Connection, continued 



Literature Connections — Children's Fiction Books 

Book Title of flctivity Page 



Annie and the Old One 


Animal Coats 


67 


flrgyle 


Clothing from Plants and Animals 


73 


Bremen-Touin Musicians, The 


Seltzer Surprise 


93 


Brown Beor, Brown Beor... 


Rainbow in a Jar 


41 


Bubble Bubble 


Looking at Lather 


121 


Button Box, The 


Buttons 


xix 


Dovid Bushnell and His Turtle 


Tony the Tiger™ Diver 


111 


Drummer Hoff 


Seltzer Surprise 


93 


"18 Flavors" 

in Where the Sidewalk €nds 


...We all Scream for ICE CREAM 


153 


First Pink Light 


The Milk Explosion 


131 


Freckle Juice 


Freckle Face 


145 


Freight Train 


Rainbow in a Jar 


41 


Garth Pig and the Ice Cream Lady 


. . .We all Scream for ICE CREAM 


153 


Hailstones and Halibut Bones 


The Mystery Pen 


7 




Rainbow Grid and Goggles 


33 




Rainbow in a Jar 


41 


How n Shirt Grew in the field 


Clothing from Plants and Animals 


73 


"How Did Thot Go flgoin?" 
in Beoi Cssentiols 


...We all Scream for ICE CREAM 


153 


Is Vour ft no a Llomo? 


Animal Coats 


67 




Mama Find Your Baby (Extension) 


71 


it Looks Like Spilt Milk 


Where Does the Water Go? 


169 


Jacket 1 Weor in the Snow, The 


Ocean 'Hater 


175 
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Making Connections 



Contents: Oy Connection, continued 



Literature Connections — Children's Fiction Books 



Book 



Title of flctivity 



Poge 



Johnny Costleseed 
Magic Bubble Trip, The 
Magic School Bus ot the lUoteruiorks 
Morianno May and Nursey 

Mother Goose: 

n Compehensive Collection of Rhymes 
Mouse Paint 

Nate the Great 
Noisy Nora 
Planting o Rainbow 
Popcorn 

Rainbow Crow, a Lenope Tale 

Rainy Day Stories ond Poems 
Som and the Firefly 
Seltzer Man, The 
Show and Tell 

Smallest Cow in the World, The 
Snowmon, The 
Snowy Doy 

Spring Fleece, fl Doy of Sheepshearing 



Magic Sand 
Looking at Lather 
Ocean Water 

Clothing from Plants and Animals 
Gels of Color 

Seltzer Surprise 

Gels of Color 
Rainbow in a Jar 

The Mystery Pen 

Seltzer Surprise 

Rainbow Grid and Goggles 

Seltzer Surprise 

The Mystery Pen 
Rainbows Without Rain 

Ocean Water 

Firefly Light 

Fizzing I 

Looking at Lather 

The Milk Explosion 

Thwarting Thawing 

Thwarting Thawing 

Clothing from Plants and Animals 



93 
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Making Connections 



Contents: By Connection, 


continued 




Literature Connections — Children's Fiction Oooks 




Book 


Title of Activity 


Poge 


Stego Nona's Magic Lesson 


Fizzing II 


105 


Streom, The 


Ocean Water 


175 


Tocky the Penguin 


Blubber Bag 


57 


Thunder King: fl Peruvion Toie 


Seltzer Surprise 


95 


Thunder Coke 


Seltzer Surprise 


93 


Tuio Bod flnts 


Classifying Cards 


xxi 


Very Hungry Coterpilior, The 


Fly, Fly Butterfly (Extension) 


15 


"Ulhot's in the Sock" 
in Ulhere the Sideuioik Cnds 


What’s in the Bag? 


xvii 


lUorking Cotton 


Clothing from Plants and Animals 


73 



Literoture Connections — Chiidren's Nonfiction Books 




Book 


Title of Activity 


Poge 


Ail About Wool 


Clothing -from Plants and Animals 


73 


Amazing Miik Book, The 


The Milk Explosion 


131 


Animol Trocks 


Animal Coats 


67 


Beoting the Drum 


Seltzer Surprise 


93 


Bubbles 


Looking at Lather 


121 


Butterfiies ond Moths 


Fly, Fly Butterfly (Extension) 


15 


Cioud Book, The 


Ocean Water 


175 
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Contents: Connection, continued 

Literature Connections — Children's Nonfiction Books 



Book 

Diving into Oceans 
Fireflies 

Fireflies in the Night 

Folloui the UJQter from Brook to Oceon 

Hour Nature UJorks: One Hundred Uloys. .. 

"Insulotion" in UlonderScience Mogozine 

Let's Investigote Sporkling, Silent Snow 

"Let's Moke Ice Creom!" 
in DIMS Newsletter 

Look — R Butterfly 

"Millions of Monorchs” in LIF€ Mogozine 
Mistokes Thot Ulorked 

Monorch Butterflies: Mysterious Trovelers 
Monorch Butterflies (R New True Book) 
Music From Strings 
Musicol Instruments 
Oceons 

175 experiments to Rmuse ord Rmoze... 
Over the Roinbow 
Popcorn Book, The 

The Institute for Chemical Education 



Title of Rctivity Poge 

'Hater Motion 18>3 

Firefly Light 45 

Firefly Light 45 

Ocean Hater 175 

Fly. Fly Butterfly (Extension) 15 

Blubber Bag 57 

Ocean Hater 175 

... He All 5cream for ICE CREAM 153 

Fly, Fly Butterfly (Extensioni 15 

Fly, Fly Butterfly (Extension) 15 

Looking at Lather 121 

Magic Sand 137 

The Milk Explosion 131 

Fly, Fly Butterfly (Extension) 15 

Fly, Fly Butterfly (Extension) 15 

Seltzer Surprise 93 

Seltzer Surprise 93 

Water Motion 18>3 

A Needle Floats 143 

Rainbows Without Rain 27 

Seltzer Surprise 93 
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Making Connections 



Contents: By Connection, contimfed 

Literature Connections — Chiidren's Nonfiction Books 

Book Title of Activity Poge 



Ocean Water 


175 


Seltzer Surprise 


93 



Bciin ond Hail 

Bottles, Bells ond Chiming Bors 
Science Book of Color, The 
Science Book of Hot ond Cold, The 

Science Book of Sound, The 
Science Book of UJoter, The 
Scoop on Ice Creom, The 
Seo, The 

"Shimmer ond Shine" in Ronger Rick 

Shivers ond Goosebumps, 

Houi Ule Keep UJorm 

Soop Bubble Mogic 
Super Science Blue 
Thinking About Colors 
Too Hot, Too Cold, Just Right 

Unbeiievobie Bubble Book, The 
UJholes 



Rainbows without Rain 27 

Investigating Insulators 61 

Thwarting Thawing 51 

5eltzer Surprise 93 

Ocean Water 175 

... We All Scream for ICE CREAM 153 

Water Motion 1S3 

Fly, Fly Butterfly (Extension) 15 

Blubber Bag 57 

Investigating Insulators 61 

Looking at Lather 121 

Blubber Bag 57 

Rainbows Without Rain 27 

Blubber Bag 57 

Investigating Insulators 61 

Thwarting Thawing 51 

Looking at Lather 121 

Blubber Bag 57 
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Making Connections 



Contents: By Connection, continued 




Moth Conne<tions 






Topic 


Title of Activity 


Poge 


Graphs 


Is Black Really Black? 


3 




Beltzer Bur prise 


93 




...We all Bcream for ICE CREAM 


153 


Measuring Distance 


Beltzer Surprise 


93 


Survey 


...We all Scream for ICE CREAK i 


153 


Music Connections 






Topic 


Title of Activity 


Poge 


"Fiooting Bubbles" 


Looking at Lather 


121 


“Little Bubbles” 


Looking at Lather 


121 


Musicoi instruments 


Seltzer Surprise 


93 


Other Connections (non-science) 






Topic 


Title of Activity 


Page 


Bubbie uiands 


Looking at La . her 


121 


Firefiy T-shirt 


Firefly Light 


45 


Heodbond From light neckloce 


Firefly Light 


45 


History of uiool ond cotton 


Clothing from Plants or Animals 


73 
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Making Connections 



Contents: By Connection, 

Other Connections (non-science) 
Topic 


continued 

Title of Activity 


Page 




Houj the frisbee uios invented 


Looking at Lather 


121 




Swimming pool covers 


Where Does the Water Gol 


169 




Things that pop 


Seltzer Surprise 


93 




Porent/Home Connections 


Topic 


Title of Activity 


Page 




Ice Cream Recipe 


...We all Scream for ICE CREAM 


153 




Mastery Liquid 


The Milk Explosion 


131 




Seltzer Sucprise at Home 


Seltzer Surprise 


93 




Ulriting Connections 


Topic 


Title of Activity 


Page 




Bubble Beast (story) 


Looking at Lather 


121 




Bubble Biography 


Looking at Lather 


121 




Butterfly story or poem 


Fly, Fly Butterfly (Extension; 


15 




Color and your senses (poem) 


Rainbow Grid and Goggles 


33 




Cookbook of ice cream recipes 


...We all Scream for ICE CREAM 


153 
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Contents: By Connection, continued 



Writing Connections 
Topic 



Tide of Activity 



Page 



Fooffl Poem 

Froth on Top of the Broth (story) 

Houi i Soived the Mystery (story) 

Houi the experiment uiorks (ietter) 

I used to be ofroid of: (story) 

ice Creom Poem 

Lather on the Ladder (story) 

Loud sounds (iist) 

Meiting story 
My Ice Creom Recipe 
Neuispoper — 

Kid Scientists Cxpiore Variobles 

Pressure acronym 

Roindrop Poem 

Riddie Cords 

Sound Controst Poems 

Wocky Wooi thot Got Wet, The (story) 

Woter Poem 



Looking at Lather 

Looking at Lather 

The Mystery Pen 

The Milk Explosion 

0eltzer 5urprise 

. . .We all 0cream for ICE CREAM 

Looking at Lather 

0eltzer Ourprise 

Thwarting Thawing 

. . .We all 0cream for ICE CREAM 

The Milk Explosion 

0eltzer 0urprise 

Ocean Water 

Animal Coats 

0eltzer 0urprise 

Clothing from Plants and Animals 

Where Does the Water Go? 



121 

121 

7 

151 

95 

155 

121 

95 

51 

155 

151 

95 

175 

67 

95 

75 

169 
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All of the activities in Super Science Connections are designed to follow the 



following general Benchmarks from Benchmarks for Science Literacy . 
Specific content Benchmarks are included with each unit. The ones listed 
here include both content and process skills. 



Section A: The Scientific World View Grades K-2, page 6 

When a science investigation is done the way it was done before, we 
expect to get a very similar result. 

Section A: The Scientific World View Grades K-2, page 6 

Science investigations generally work the same way in different places. 

Section B: Scientific Inc^uiry Grades K-2, page 10 

People can often learn about things around them by just observing those 
things carefully, but sometimes they can learn more by doing something 
to the things and noting what happens. 

Section B: Scientific Inc^uiry Grades K-2, page 10 

Tools such as thermometers, magnifiers, rulers, or balances often give 
more information about things that can be obtained by just observing 
things without their help. 



Chapter 1 : The Noture of Science 




Benchmarks for Science Literacy. Project 2061. Am erican Association for the Advancement of 
Science, 1993. 
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Section S>: Scientific Incj^uiry Grades K.-2, paqe 10 

Describing things as accurately as possible is important in science because it 
enables people to compare their observations with those of others. 

Section S: Scientific Inc^uiry Grades K.-2, page 10 

When people give different descriptions of the same thing, it is usually a 
good idea to make some fresh observations instead of just arguing about 
who is right. 

Section S: Scientific Incj^uiry Grades 3-5, page 11 

Scientists’ explanations about what happens in the world come partly from 
what they observe, partly from what th^ think. Sometimes scientists have 
different explanations for the same set of observations. That usually leads to 
their making more observations to resolvethe differences. 

Section C: The Scientific Enterprise Gradee l\-2, page 15 
Everybody can do science and invent things and ideas. 

Section C: The Scientific Enterprise Gradee l\-2, page 15 

In doing science, it is often helpful to work with a team and to share 
findings with others. All team members should reach their own individual 
conclusions, however, about what the findings mean. 

Section C: The Scientific Enterprise Gradee K.-2, page 15 

A lot can be learned about plants and animals by observing them closely, 
but care must be taken to know the needs of living things and how to 
provxde for them in the classroom. 

Section C: The Scientific Enterprise Gradea 5-5, page 16 

Science is an adventure that people everywhere can take part in, as they 
have for many centuries. 

Section C: The Scientific Enterprise Gradea 5-5, page 16 

Clear communication is an essential part of doing science. It enables 
scientists to inform others about their work, expose their ideas to 
criticism by other scientists, and stay informed about scientific 
discoveries arour\d the world. 

Section C: The Scientific Enterprise Gradea 3-5, page 16 

Doing science involves many different kinds of work and engages men and 
women of all ages and backgrounds. 
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Chapter 2: The Nature of Mathematics 



Section C: Mathematical Ino^uiry Grades K-2, paqe 36 
Numbers and shapes can be used to tell about things. 

Section C: Mathematical Ino^uiry Grades 3-5, pa^e 36 

Numbers and shapes — and operations on them — help to describe and 
predict things about the world around us. 



Chapter 3: The Nature of Technology 




Section A: Technology and Science Grades K-Z, pa^e 44 

Tools are used to do things better or more easily and to do some things 
that could not otherwise be done at all. In technology, tools are used to 
observe, measure, and make things. 

Section A: Technology and Science Grades K-Z, page 44 

When trying to build something or to get something to work better, it 
usually helps to follow directions if there are any or to ask someone who 
has done it before for suggestions. 

Section 5: Design and Systems Grades K-2, page 49 

People can use objects and ways of doing things to solve problems. 

Section C: Issues in Technology Grades ls-2, page 54 

People, alone or in groups, are always inventing new ways to solve 
problems and get work done. The tools and ways of doing things that peo- 
ple have invented affect all aspects of life. 



Chapter 4: The Physical Setting 



Section 3: The Earth Grades K-2, page 67 

Some events in nature have a repeating pattern. The weather changes 
from day to day, but things such as temperature and rain (or snow) tend 
to be high, low, or medium in the same months every year. 

Section 3: The Earth Grades ls-2, page 67 

Water can be a lic^uid or a solid and can go back and forth from one form 
to the other. If water is turned into ice and then the ice is allowed to 
melt, the amount of water is the same as it was before freezing. 
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Section S: The Earth Grades K—2, page 67 

Water left in an open container disappears, but water in a closed 
container does not disappear. 

Section B>: The Earth Grades 3—5, page €>8> 

Air is a substance that surrounds us, takes up space, and whose 
movement we feel as wind. 

Section S: The Earth Grades 3-5, page 66 

When lic^uid water disappears, it turns into a gas (vapor) in the air and 
can reappear as a lic^uid when cooled, or as a solid if cooled below the 
freezing point of water. Clouds and fog are made of tiny droplets of water. 



Section D: Structure of Matter Grades K-2, page 76 

Things can be done to materials to change some of their properties, but 
not all materials respond the same way to what is done to them. 

Section D: Structure of Matter Grades 3-5, page 77 

Materials may be composed of parts that are too small to be seen without 
magnification. 

Section E: Energy Transformations Grades K.-2, page 63 
The sun warms the land, air, and water. 

Section E: Energy Transformations Oradee 3-5, page 64 

When warmer things are put with cooler ones, the warm ones lose heat 
and the cool ones gain it until they are all at the same temperature. A 
warmer object can warm a cooler one by contact or at a distance. 

Section E: Energy Transformations Qradeo 3-5, page 64 

Some materials conduct heat much better than others. Poor conductors 
can reduce heat loss. 

Section F: Motion Grad&o K-2, page 69 
Things that make sound vibrate. 




Section D: Structure of Matter Gradee K-2, page 76 

Objects can be described in terms of the materials they are made of 
(clay, cloth, paper, etc.) and their physical properties (color, size, shape, 
weight, texture, flexibility, etc.) 
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Chapter 5: The Living environment 



Section A: Diversity of Life Grades K-2, page 102 

Some animals and plants are alike in the way they look and in the things 
they do, and others are very different from one another. 

Section A: Diversity of Life Grades K-2, page 102 

Plants and animals have features that help them live in different environments. 

Section D: Interdependence of Life Grades 5-5, page 110 

For any particular environment, some kinds of plants and animals survive 
well, some survive less well, and some cannot survive at all. 

Section F: Evolution of Life Grades K-2, page 123 

Different plants and animals have external features that help them thrive 
in different kinds of places. 



Chapter 6: The Human Organism 



Section D: Learning Grades K-2, page 140 

People use their senses to find out about their surroundings and them- 
selves. Different senses give different information, sometimes a person 
can get different information about the same thing by moving closer to it 
or farther away from it. 

Section D: Learning Grades K-2, page 140 

People can learn from each other by telling and listening, showing and 
watching, and imitating what others do. 

Section D: Learning Grades 3-5, page 141 

Learning means using what one already knows to make sense out of fiew expe- 
riences or inforn-iation, not just storing the new informatin in one’s head. 



Chapter 8: The Designed UJorld 



Section S: Materials and Manufacturing Grades 3-5, page 1SS 

Naturally occurring materials such as wood, clay, cotton, and animal skins may 
be processed or combined with other materials to change their properties. 

BEST COPY AVAILABLE 
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Section B: Materials and Manufacturing Grades 3-5, page 1SS 

Through science and technology, a wide variety of materials that do not 
appear in nature at all have become available, ranging from steel to nylon 
to lie^uid crystals. 

Section C: Energy Sources and Use Grades 3-5, page 193 

The sun is the main source of energy for people and they use it in various ways. . . 

Section C: Energy Sources and Use Grades 3 — 5, page 193 

People try to conserve energy in order to slow down the depletion of 
energy resources and/or to save money. 



Chapter 9: The /Vlathemotical lUorld 



Section A: Numbers Grades K-2, page 211 

Numbers can be used to count things, place them in order, or name them. 

Section A: Numbers Grades K-2, page 211 

Simple graphs can help to tell about observations. 




Section d>: Symbolic Relationships Grades K-2, page 217 

Similar patterns may show up in many places in nature and in the things 
people make. 

Section 5: Symbolic Relationships Grades 3-5, page 21S 

Tables and graphs can show how values of one c^uantity are related to 
values of another; 

Section D: Uncertainty Grades K.-2, page 227 

Some things are more likely to happen than others. Some events can be 
predicted well and some cannot. Sometimes people aren’t sure what will 
happen because they don’t know everything that might be having an effect. 



Section D: Uncertainty Grades K.-2, page 227 

Often a person can find out about a group of things by studying just a 
few of them. 



Section D: Uncertainty Grades 3-5, page 227 

Some predictions can be based on what is known about the past, assum- 
ing that conditions are pretty much the same now. 

Section E: Reasoning Grades R-2, page 232 

R eople are more likely to believe your ideas if you can give good reasons for them. 
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Section E: Reasoning Grades 5-5, page 252 

One way to make sense of something is to think how it is like something 
more familiar. 



Chapter 1 1 : Common Themes 



Section A: Systems Grades R-2, page 264 
Most things are made of parts. 

Section 5: Models Grades R-2, page 266 

A model of something is different from the real thing but 
learn something about the real thing. 




Section 5: Models Grades R-2, page 266 

One way to describe something is to say how it is like something else. 

Section C: Constancy and Change Grades R-2, page 272 

Things can change in different ways, such as in size, weight, color, and 
movement. Some small changes can be detected by taking measurements. 



Chapter 1 2: Habits of Mind 

Students should be able to... 

Section A: Values and Attitudes Grades R-2, page 265 

...raise (Questions about the world around them and be willing to seek 
answers to some of them by making careful observations and trying 
things out. 

Section A: Values and Attitudes Grades 5-5, page 266 

...keep records of their investigations and observations and not change 
the records later. 

Section A: Values and Attitudes Grades 5-5, page 266 

. . .offer reasons for their findings and consider reasons suggested by others. 

Section 6: Computation and Estimation Grades R-2, page 290 

...use whole numbers and simple, everyday fractions in ordering, counting, 
identifying, measuring, and describing things and experiences. 
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Students should be able to. . . 

Section C: Manipulation and Observation Grades K-Z, page 293 

. . .make something out of paper, cardboard, wood, plastic, metal, or existing 
otyects that can actually be used to perform a task. 

Section C: Manipulation and Observation Gradee 3-5, page 293 

. . .measure and mix dry and lic^uid materials (in the kitchen, garage, or 
laboratory) in prescribed amounts, exercising reasonable safety. 

Section C: Manipulation and Observation Grades 3-5, page 293 

. . .keep a notebook that describes observations made, carefully distinguishes 
actual observations from ideas and speculations about what was observed, 
and is understandable weeks or months later. 

Section D: Communication Skills Grades ls-2, page 296 

. . .describe and compare things in terms of number, shape, texture, size, 
weight, color, and motion. 

Section D: Communication Skills Gradee K.-2, page 296 

. . .draw pictures that correctly portray at least some features of the thing 
being described. 

Section D: Communication Skills Gradee 3-5, page 296 

. . .wnte instructions that others can follow in carrying out a procedure. 



Section D: Communication Skills Grades 3-5, page 296 
.. .make sketches to aid in explaining procedures or ideas. 

Section D: Communication Skills Grades 3-5, page 296 

...use numerical data in describing and comparing objects and events. 

Section E: Critical-Response Skills Gradee K-Z, page 296 

. . .ask “How do you knowr in appropriate situations and attempt reasonable 
anewere when others ask them the same c^uestion. 

Section E: Critical-Response Skills Gradee 3—5, p^ge 299 

.. .recognize when comparisons might not be fair because some conditions 
are not kept the same. 

Section E: Critical-Response Skills Gradee 3-5, page 299 

. . .seek better reaeone for believing something than “Everybody knows that . . .” 
or “I just know” and discount such reaeone when given by others. 
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Resources 

List of Resources for Science Teachers 



H AIMS Fro^rame and Products 


AIMS Education Foundation 




P.O. Sox S120 

Fresno, CA 93747-SI 20 

209-255-4094 


H American Science & Surplus 


3605 Howard Street 
Skokie, IL 60076 
70S-9S2-0S70 


1 • 


Randall Rorb 
W&&03 Manitowoc Road 
Menaeha, Wi 54952 
474-734-7744 


H Connect 

■ Teacher’s Laboratory catalog 


The Teachers’ Laboratory, Inc. 
PO. Sox 6450 

Srattleboro, VT 05302-6450 
502-254-3457 


H Cuisenaire Coxn'^an)j 


10 Sank Street 
PO. Sox 5026 

White Plains. NY 10602-5026 
500-237-3142 


H Dawn Publications 


14615 Tyler Foote Road 
Nevada City, CA 95959 
500-545-7475 


H Delta Education Catalog 


12 Simon Street 
Nashua. NH 03060 
500-442-5444 
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List of Resources, continued 

Don’t Let A Good Tiling Go To Waste 



Duncraft 

Eco-Fun 



Educational Innovations 



Edmund Scientific 



Flinn catalog 



GEMS Network News 
Publications List 



ICE Publications 



Lab Safety Supply 



Plastic Bag Information Clearinghouse 
1517 E. Carson Street 
Pittsburgh, PA 15203 
500-435-5556 

Penacook, NH 03303-9020 
603-224-0200 

Ohio Statewide Science Workshop 
Ohio’s Center of Science and Industry 
614-225-COSI, ext. 225 

151 River Road 
Cos Cob, CT 06507 
203-629-6049 

101 E. Gloucester Pike 
Barrington, NJ 05007-1350 
609-573-6250 

PO. Box 219 

Batavia, IL 60510-9955 

500-452-1261 

e-mail: flinnsci@aol.com 

Lawrence Hall of Science 
University of California 
Berkeley, Ca 94720 
510-642-7771 

ICE, the Institute for Chemical Education 
University of Wisconsin-Madison 
Department of Chemistry 
1101 University Ave. 

Madison, W1 53706-1396 

605-262-3033 

Internet; ice@chem.wisc.edu 

P. 0. Box 1365 
Janesville, W1 53547-1365 
500-356-0753G 
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List of Resources, continued 

Micromole 0cientific 


Attn. John Mauch 
1312 N. 15th 
Rasco, WA 99301 
509-545-4904 


Teaching Resources Catalog 


American Chemical 0ociety 
Education Division 
1155 0ixteenth 0treet, NW 
Washington, DC 20036 
202-072-4600 


Ranger Rick NatureScope 


National Wildlife Federation 
1400 0ixteenth 0t. NW 
Washington, DC 20036-2266 
000-432-6564 


Science and Chiidren 
Membership and Publications List 


National 0cience Teachers Association 
1742 Connecticut Ave., NW 
Washington, DC 2009 
703-243-7100 


^1^ Smithsonian Resource Guide for Teachers 


Office of Elementary and Oecondary Ed 

Smithsonian Institution 

Arts & Industries Duilding 

Room 1163, MRC 402 

Washington, DC 20560 

202-357-2425 


1 Super Science Red {Grades K-5) 

1 Super Science 3iue {Grades 4—6) 


0cholastic, Inc. 

0OX 3745 

Jefferson City, MO 65102 
000-724-2424 


1 Wonder Science 


American Chemical 0ociety 
0OX 57136 

Washington, DC 20077-6702 
000-333-9511 


I Wool Information 


American Wool Council 

American 0heep Industry Association 

6911 0outh Yosemite 0treet 


• 


Englewood, CO 00112- 1414 
303-771-3500 
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Suppliers 



List of Suppliers for Mcitcriols Recommended 



American Science & Surplus 
5605 Howard Street 
Skokie, IL 60076 
706-962-0670 

Siophilia, Randall Rorb 
W6605 Manitowoc Road 
Menasha, W1 54952 
414- 754-1744-. 

Clifford W. Estes Co, Inc. 
F.O. Sox 907 
Lyndhurst, NJ 07071 
201-935-2550 




Pelta Education 
FO Sox 950 
Hudson, NH 03051 
600-44-2-5444 

Edmund Scientific 
101 E. Gloucester Fike 
Sarrington, NJ 06001-1360 
609-573-6270 

Educational Innovations 
151 River Road 
Cos Cob, CT 06607 
203-629-6049 
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List of Suppliers, continued 



Flinti Scientific 
P. 0. 5ox 219 
Batavia, IL 60510-9956- 
1-600-452-1261 
e-mail: flinn5ci(Siaol.com 

Great Falls Collections 
56 Main Street 
Middlebury, VT 05753 
602-366-3434 



Jamie Lazenby (cotton farmer) 

1121 Lee Poad 54 
Auburn, Alabama 36630 
205-749-5346 

Micromole Scientific 
Att. John Mauch 
1312 N. 15th 
Pasco, WA 99301 
509-545-4904 

Kathy and Pobert Miller (owners of a cotton gin) 
2222 Lee Poad 
Auburn, Alabama 36630 
205-263-2161 

Contact between September and November 

Museum Products Co. 

64 Poute 27 

Mystic, Connecticut 06355 
600-395-5400 

NSTA 

1640 Wilson Soulevard 
Arlington, 7A 22201-3000 
1-600-722-N5TA 



Hanover House 
Hanover, PA 17333-0002 
717-633-3377 
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List of Suppliers, continued 

Oriental Trading Co. 

F. 0. Box 2508> 

Omaha, HE 6&103-230& 

a 00 - 22&-2269 

Raitibow 6ymphotiy, Inc. 
68>60 Can by Ave. 

6uite 120, Reseda, CA 91335 
&1&-70&-&400 

WREN Enterprises 
3145 West Manmouth Ave. 
Englewood, Colorado 8>0110 
303-79&-277& 
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